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THF  EFFECTS  OF  PROTECTION. 

By  CHARLES  8.  ASHLEY. 

lift  of  th«*  United  States  are  this  year  applyicg  them- 

ritrati(jii  vury  rare  in  great  masses  of  men 

rt^vision.     It  18  inevitable  that  in  a  nation 

iorit  a  spirit  the  claims  of  authority  and 

ivB  any  grcmt  r^  mh  ;  and  I, 

,      ,  -  rely  upon  then    _       ^  aod  their 

It  fuid  ex|M?rience,  rather  than  on  the  theories,  how- 

-^.     We  ai'e  therefore  lji*ought 

.  it  has  been  our  experience  in 

f    What  have  been  the  effects  of  protection  in  thia 

"         *        Mug  to  >  the  question 

i'W»l>ecii  ^  iii  t lie  chosen 

tho  defeuden*  of  the  existing  nyst^m* 

•        * *   nf  the  practice  of  onr  daily  lives. 

I  H?«t  market  what  we  wi«h  to  buy, 
pour  warc^  or  our  labi>r  where  we  can  get  the  most  for 
M..  r  ..f  T,,  .1^1,  my  ^,^Jx  jjhoett,  but  employ  the  great  length 
Jd  take  me  to  make  them  in  doing  something 
:d  pairs  and  other  things  as  welL 

, ,.  .  „     ri  (thus,  in  protection  phraseology, 

"my  own  "lalK>r"),  I  buy  my  ehoes  of  a  neighbor, 
.     -  .'      -  nie 

lli«  ma    He  does  not  tmdertake  to  protect  his  labor, 
*    '      '    '  ^^       York,  which  in  turn  buys 

of  all  thci^  complicated 

Lg  ki  gvrti  me  a  p>air  of  shoes  is,  that  I  get  them 

.f      .  _,  ,..  ^f^miy  amount  of  work,  mstead  of 

II  and  pergonal  sacriUce.    8o,toO| 
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the  citizens  of  Chicago  do  not  attempt  to  raise  their  wheat  in  their 
own  **ba€k  yards/'  but  send  their  money  into  distant  parts  and 
buy  it ;  while,  on  the  other  hand,  the  farmers  of  whom  they  buy 
do  not  attempt  to  make  their  own  clothing,  their  furniture,  or 
even  their  own  flour.  They  buy  them  at  Chicago.  They  do  not 
think  it  good  economy  to  expend  glOO  worth  of  their  own  labor 
for  what  costs  but  $10  in  Chicago,  but  wisely  prefer  to  use  it  in 
creating  what  will  bring  ?100  in  Chicago.  So,  too,  rising  in  the 
scale  of  comparison,  Iowa  and  Kansas  do  not  "protect''  them- 
selves against  New  York  and  Massachusetts,  nor  do  they  attempt 
by  legal  means  to  *^  foster  industries "  which  exist  in  the  latter 
States,  The  national  Constitution,  fortunately,  forbids  such  a 
course ;  and,  as  a  party,  the  protectionists  have  not  yet  taken  it 
on  themselves  to  say  that  a  "  protection  "  policy  would  be  for  the 
advantage  of  the  granger  States  as  against  the  manufacturing 
Statues.  But  the  moment  we  come  to  that  imaginary  line  known 
as  the  national  boundary,  this  simple  and  beneficent  process  ceases^ 
The  farmers  of  Manitoba  would  naturally  buy  their  clothing, 
furniture,  tools  and  machinery,  and  much  of  their  food,  at  Minne- 
ap^-ilis  and  St.  Paul.  The  merchants  of  those  cities  would  like  to 
sell  to  the  Manitobans,  but  the  two  Governments  prevent  it. 
Only  last  year  the  Manitobans  had  a  very  good  potato-crop,  while 
that  of  Minnesota  was  a  failure;  and,  on  the  other  hand,  fruit  was 
plenty  in  Minnesota  and  scarce  in  Manitoba,  It  would  have  been 
natural  to  have  sold  American  fruit  in  Manitoba,  and  to  have 
brought  back  potatoes.  But  no ;  protection  **  protected  "  the  peo* 
pie  of  Minnesota  from  potatoes  that  year^  and  the  Manitobans,  as 
they  tried  to  imagine  that  their  superfluous  potatoes  were  apples 
and  pears,  doubtless  consoled  themselves  with  the  idea  that  they 
were  growing  rich,  because  no  Yankees  were  soiling  them  fruit 
and  taking  their  money  away. 

It  is  useful  to  recur  to  these  every-day  facts  of  universal  ex- 
perience in  order  that  we  may  have  the  great  and  complicated 
question  before  us  in  its  simplest  elements.  I  ibiiik  the  homely 
illustrations  I  have  used  at  the  outset  will  lend  certainty  and  fiig- 
nificance  to  the  results  of  a  survey  of  the  effects  of  protection  in 
the  larger  and  vaguer  field  of  our  national  life.  Let  the  reader 
keep  in  mind  the  consc^quences  which  would  ensue  if  I  did  not  buy 
my  shoes  of  a  neighbor — ^the  poor  shoes  I  would  have,  and  the 
great  labor  with  which  I  obtained  them*    Let  '  he 

Tes;alt  of  the  Chicago  people  attempting  to  rai  in 

their  own  "  back  yards,"  or  of  the  farmers  of  Iowa  refusing  to 
Ir  cloths  or  m;    ^  '     ry  not  pr  ^        '  -~   *^    -       --     :    '  rh- 

b  Let  him  i  the  pty  IJ 

prevail  in  the  frontier  Htates  if  from  tiie  moment  oi  -  ut 

*^'  r  adopted  the  policy  af  proliibiting  all  these  importatit'iio  i.^ni 
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\\  inch  they  *?avt^  iatjor  and  build  up  their  country, 
he  in  a  position  to  see,  by  analogy,  the  evils  which 
•«wed  in  the  train  of  protection,  even  in  this  country  of 
ni  and  limitless  resources.  And>  on  the  other  hand,  he 
111  to  see  the  analogy  between  the  success  of  that  natural 
sjdWm  which  prevails  in  the  United  States,  and  is  practiced  by 
each  of  us  in  our  private  capacities,  and  the  policy  of  industiial 
liberty  which  a  few  nations  have  been  led  to  adopt, 

Tf  primary  effect  of  a  tariff  and  its  main  purpose,  so  far 

pr-  -  a  is  coneerneil,  is  to  raise  the  price  of  the  article  im- 
porte<i  by  the  amount  of  the  duty.  It  may  be^  and  to  some  extent 
doubtless  h  true,  as  claimed,  that  internal  competition  afterward 
rcduocti  the  market  price.  But  the  primary  effect  is  manifestly  as 
«taUKl^  if  the  article  continues  to  be  imported.  This  increase  of 
Y*^'  -i'  -  is  borne  entirely  by  the  consumers,  except  in  cer- 

U,  >  (as  where  the  supply  market  is  very  small  in 

eortent,  and  where  prices  would  consequently  rise  very  fast  with 
the  unfettered  demand  of  the  American  consumers)^  since  we  have 
no  means  of  forcing  foreigners  to  ship  goods  here  except  at  the 
same  rates  which  they  would  be  willing  to  sell  for  if  there  were  no 
tariff.  But,  of  course,  it  may  be  that  the  tariff  is  so  high  that  the 
importa  practically  cease,  and  the  American  market  is  supplied 
h  proflucers,  though  at  an  enhanced  cost  over  what 

m    ,  .  . been  necessary  to  pay,  with  the  world  to  choose  from. 

In  this  case  the  consumer,  of  course,  still  pays  this  enhanced 
price*,  whether  or  not.  as  the  protectionist  contends,  he  somehow 
gets  it  bftck.    With  these  few  points  in  mind  we  will  proceed  to 
ctet^rmino  in  a  few  particulars,  as  nearly  as  may  be  what  tbis 
c*       *       V         ^     '*v  paid  by  reason  of  our  high  tariff.    It  is 
gi  •<!  that  materials  do  not  exist  to  make  a  com- 

plete showing  of  what  the  protective  features  of  the  tariff  have 
cost  the  iieo]>le  without  benefiting  the  Government;  but  a  few 
iiistAnc*»?*  may  serve  as  illustrations,  and  will  faintly  indicate  the 
f:  f^ntof  that  forcible  transfer  of  wealth  from  buyers 

i*.  ,.  ...  ..   .,  xiich  has  been  made  by  prohibitory  tariffs. 

The  average  price  of  steel  rails  in  this  counti7  has  for  the  past 
twenty  years  been  at  least  $15  per  ti:>n  more  than  in  England. 
iiero  has  been  a  consumi>tion  of  at  least  .')0,(X)0,000  tons  neces- 
(o  lay  and  repair  our  156,000  miles  of  railway.  More  than 
ll  *  *  ^  '  *  niiount  has  been  bought  at  home.  The  Gov- 
lore,  forcibly  transferred  about  §300,000,(KK) 
lielonging  to  one  class  of  American  citizens  to  another  class,  by 
laying  an  em^  ^  the  business  of  the  first  in  favor  of  the 

jBcottd.*    In  -  the  demand  for  steel  has  been  so  great 

^*Ia  Ihi  fmr  tS97  Carncitftf  Brothefi  Jl  Compaof ,  of  Pittsburg,  minirf«cturf»d  192,* 
el  nXU  at  •  cott  af  |26.79  per  ton,  uid  sold  tbem  &t  an  «venige  of  |i(7.1^^ 
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that  rails  have  sold  for  double  and  vwn  u»  ruu  ihv 
but  still  buyers  were  forced  to  buy  in  the  home 
the  reduction  in  duty  from  $28  to  $17  per  ton  was 
only  in  the  teeth  of  vigorous  protestations  th4a.t  it 
American  milla  and  workingmen.    I  say  nothing  of 
this  tax  on  railroad  building  and  operation  in  r' 
tation  scarcer  and  more  expensive.    But  it  is  piv  ;.i;  >i 
of  railway  with  which  I  am  connected  would  by  this] 

en  completed  and  have  been  paying  handsomely 
},00()  additional  expense  of  construction  entailed 
tection  tariff. 

Pig*iron  enters  into  articles  used  in  every  house  < 
business.    It  is  turned  iuto  plows,  kettles,  and  stovea 
into  vast  engines,  railway  material,  building  materia 
arms.    Four  million  and  a  half  tons  of  this  material  w< 
the  United  States  in  18B2  and  sold  at  an  average  of 
In  1880  the  market  value  reached  $iO,  and  in  1886  $17. 
to  Mr*  Wilkeson,  this  material  ought  to  be  marketablj 
ton  easily,  and  Mr,  Vinton  does  not  think  its  actual 
more.    But  making  an  allowance  of  $12  per  ton  as  libe 
very  liberal,  we  may  say  that  the  people  of  the  Ux 
have  paid  an  unnatural  price  for  this  pro<luct  amountii 
15,000,000  in  188'4  alone;   and,  assuming  that  to  liai 
Average  year,  we  may  place  the  enhanced  price  of  pig^ 
American  people  for  the  past  twenty  yeai-s  at  the  enor 
gate  of  $900,000»0<X>. 

On  lumber  it  is  difBcidt  to  make  an  accurate  est 
assuming  the  cut  of  Michigan  in  1880  (4,1752,(K;(),0(X)  fe 

m  half  the  product  affected,  and  to  have  l>eon  ei 
^rice  to  the  extent  of  half  the  duty,  which,  in  >iew  of 
mous  forests  of  Canada,  and  the  great  value  of  our  st 
is  very  moderate,  the  tariff  on  lumber  has  cost  the  pc 
United  States  $8,000,0(M1  per  aimum.  One  peculiarity  i 
tax,  or  rather  levy,  is,  that  it  inures  to  the  btmefit  soleljj 
land-owners  in  Michigan  and  elsewhere,  who  wenii 
enough  to  get  the  pine^lands  when  they  were  worth  - 

per  ton;  miking  u  pfofti  of  itboul  ilJ58,0(.)o  on  thit  itcin  kIoim  of  t1iclr| 
I  iiu.     Diirir  rcur  the  fl«fiiH  (  <mt  alioiit  HD^C 

I.  ,  cr  ton,  tlvrn:-", 


9i  the  owncn  ui4  patrond  of  milwajn  uid 
_l»Srli  tnnff  (on  rmlU  |17  p<*r  ton^  or  About  *I'i  ,-    — •  <     -  ^  .,  .   , 

r  c(rnt).~AbrMgv4  Xrom  tli«  «pc«ob  of  W.  L  ScoCI,  ia  li^ 
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pine,  nor  does  it  gain  any  great  pro- 

They  im- 


iDor  ciotsg  not  prcl  i 
porliaii  of  \\m  marki  > 

The  Americuo  people  are  clothed  very  expensively. 
port  About  half  their  woolen         '     and  pay  thereon  an  >  us 

taT  t^  the  Oovemmentt  ain  ^  in  1885-18HG  to  ^  uO, 

1  r  half  of  their  clothing  they  buy  of  domextic  manuf  act- 

t-.  *  mfty  *>p  assumed  to  pay  an  unnaturally  high  price  to 

a  .^iM-  (  vT' nt.     We  may  say,  then,  that  in  twenty  years 

Ibo  pocppl*-  :  1 1  M  yii'A  a  bounty  of  about  $7(KMKX),rK:)0  to  domestic 
nuym&eturuT^  und  about  the  same  amount  in  taxes  to  the  Gov* 

^vage  of  An  -  is,  as  ia  well  known,  consid* 

...m  tlifttof  tht  ._,  -,.ish;  yet  Mr.  Mulhall  estimates 
rican  works  forty-nine  days  in  the  year  to  supply 
while  tliu   F      '     '    nan  accomplishes  the 
iT.     Tliis  TV-  been  brought  about 

\fj  the  wool  tariff  of  1807,  which  imposed  a  heavy  duty  on  an 
article  not  mude  or  greatly  added  to  in  value  by  labor^  wool, 
wrtA  a!«o  on  irixilen  clothing.  The  history  of  the  effect  of  this 
A  jfting  and  even  ludicrous.    Foreign  wools  are  needed 

to  uiij.  witn  Americaii  wools  to  make  good  cloth*  Accordingly, 
whwi  the  tariff  was  put  on  wool  the  manufacturers  found  that 
t^  "i  would  uot  buy  the  high-priced  product,  but  bought 

fi*.vi*i..  goodiS.  Then  they  began  to  adulterate  their  woolen 
goods  with  fthnddyand  cotton.  But,  in  spite  of  everything,  the 
woolen  indu  (xl,  and  the  price  of  wtx)l  refused  to 

go  up.f    Soil  :..  ..i  ,v  the  moral ;  but  only  the  other  day  I 

WMi  talking  V  who  expressed  his  opposition  to  the  Mills 

bin  by  SB  •  t  think  it  will  hurt  our  business ;  we  know 

tt"    f>n  i         ,  lie  did  not  think  free  wool  and  a  duty  of 

1:  hfe  per  cent  a  fair  equivalent  for  the  present  duty,  he 

stariea  and  dearly  showed  he  had  no  accurate  idea  of  what  the 

*  fkmm  tiler  ttu!  iltitj  ws»  pttt  oti  ptsi^ftrnVT  the  pfn^  wsa  ikdvAnetd  %\  per  thousand 
§mtL  fiadaf  liUfi,  th«)  rofin  at  the  cftmpa  in  llu'ht;^ii  thought  It  ira«  a  giXHl  time  to  ask  for 
>  til  |k^j,  inaaniQch  an  Itie  tariff  wap,  they  were  assured^  for  their  benefit 
nic  fnUD  $ l^&^j  to  |h7&  per  daj^  im  increaffe  equiralcut  to  fierfaaps  ft 
^mwmAvl  tke  ktcrnAiod  pmfil.  Theirupon  thcj  vcre  all  dlsmi^^d  Canodioua  were  im* 
yvMl  m  $l«li  fiat  dar,  anrl  mmm  only  worked  three  fourths  ttmo  nt  that  Great  \a  **thc 
I  Ml  ii  ill  •jWaiiL''— **  r  M  il "  (lAbor  paper). 

f  Jilv  tlia  cDadUK.  laty  on  wool  tn  1867,  both  wool-manafacturiitg  and 

■Mlfiaitng  wwm  fnrjr  tnneli  ikpraaaod,  owing  to  the  (kct  tjtat  tho  public  would  not  biij 
\  fti  tW  mltaen^  prleoa,     DoHof  thb  pt^ricMl  U  wiui  rery  ooxomon  Ixtr  the  ootnmia- 
I  to  find  thai  be  bad  OTcr-atlrnncod  to  the  mantifacturer.    T1«j  almost  inraH* 
iDOftgage  on  the  mUUproperty  and  a  forccloffure.    In  thia  wfiy  A.  T. 
wmfik^  mfQ  altar  mill,  bat  eten  hn  fatbd  to  moke  his  factories  pay*  itutl  ha  b 
I  tn  b0T«  iMt  haarllf  by  hl«i  wnoti>n-fninii.    At  hU  death  bU  estate  waa  burdened  by 
■imfwr  of  llMit  pfOfMirt&^^Krucn  the  paper  of  Rowtand  Uacard,  woolen  maniv 
I  OhIcBgo  fne^Ikide  Obotoraoe^  November  18,  ISSA. 


bill  did  provide ;  but  he  simply  had  a  vague  notion  that  he  had 
an  illegitimate  advantage  which  somebody  was  trying  to  take 
away. 

But,  in  addition  to  loss  of  this  kind,  the  maintenance  of  the 
protection  system  has  for  a  number  of  yeai's  resulted  in  a  heavy 
surplus — a  taxation  of  the  people  very  far  beyond  the  require- 
ments of  our  Government.  This  surplus,  therefore,  mu^t  be 
charged  up  as  one  of  the  costs  which  the  system  entails  upon  the 
people.  For  the  past  seven  years  this  annual  absorption  by 
Government  of  the  annual  product  has  been  very  heavy.  This  |  i 
ent  year,  it  seems,  the  House  and  Senate  have  by  systematic  ex- 
travagance succeeded  in  diminishing  the  surplus  between  fifteen 
and  thirty  millions.  But  it  is  admitted  on  all  sides  that  the  sur- 
plus fairly  amounts  to  a  sum  not  less  than  $125»CK:>0,Ch;io  annually. 
This  is  ten  dollars  per  annum  for  every  family  in  the  United 
States.  The  total  amount  of  the  tariff  taxation  is  about  twice 
that  sum.  But  if  we  view  the  family  solely  as  consumers,  and 
not  at  all  as  the  recipients  of  protective  botmty  (which  is  prac- 
tically a  correct  basis),*  we  have  to  add  to  this  cost  the  enhanced 
prices  of  American  products,  some  of  which  have  been  mentioned, 
and  of  which  the  Government  gets  no  share.  This  indirect  tax, 
of  which  examples  have  been  given,  is  variously  estimated  in  its 
total  amount.  On  some  articles  it  amounts  to  $13  when  the  tariff 
tax  amounts  to  $1 ;  that  is  to  say,  the  consumer  pays  out  $14  in 
enhanced  prices,  of  which  only  $1  reaches  the  Government,  On 
the  whole,  this  indirect  levy  or  transfer  (it  can  not  be  called  a  tax) 
may  be  estimated  to  amount  to  about  iive  times  the  tariff  tax.f  It 
amounts,  therefore,  to  about  8100  per  family  per  annum,  an<l,  with 
the  superfluous  element  of  the  tariff  tax,  to  about  $110.  While 
this  estimate  is  largely  conjectural,  no  one  who  is  aware  of  the 
increased  expensiveness  of  our  manufacturing,  and  oven  of  our 
agricultural  processes,  will  doubt  that  the  figure  is  very  large, 
and  perhaps  in  excess  of  that  named.  This,  be  it  remembered,  is 
not  a  tax  on  property  but  a  tax  on  consumption.  The  poor  man 
pays  as  much  on  sugar  and  rice  as  the  rich  man.  The  carpenter 
with  $'3  per  day  pays  nearly  as  much  on  clothing  as  Jay  Gould, 
rat    *        "  'o,C>on  a  day;  and  on  no  article  of  '  tin** 

tiVr  I L  and  p<-»or  taxed  in  proportion  to  til  iu.'^<^ 

uinety-hve  i>et  cent  of  the  poor  nian*s  income  l3  required  U)  pay 
hb  family's  living  e^:  Vile  the  rich  nian  mm  a  much 

Bmaller  proportion  for  s<\J 

♦  In  1886  W,  r  Vfinl,  R  f1  rtllm,  nnd  f^lm^n  Vtnrwnrt^,  fltstktt«!  erpcrts,  rcportld 
to  the  ^ecnMar  '•rot«lnl*' 

Mii«iric«,    Tl. 

f  I  Mi(<v«*tliU  i»  Mr.  Wril 

^   It  Im  T,   Fr^i^u^D^v  Qii^J^  (,  ni<  1  tit5i»u>i  fill'  t  it    iJujiitrTi    nr.lA^iJrtO 
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\i  lht»  forogoing  estimate  iit  well  founded,  it  is  clear  that  vcr>' 
icfiw  efficts  mii39t  liu  found  both  iix  the  general  state  of  the  peo- 
fious  industries.  Let  us,  therefore,  make 
^U8  between  this  country  and  the  greatest 
of  ihodii  tuititiiid  which  have  adopted  a  free-trade  P^^licy^  and  then 
wiTTCT  a     "  M  ticable  the  several  effects  of  high  tariffs  ou 

tli0  liibt  ,i^%and  manufacturing  classes*     Such  a  com- 

porUoQ  must  nee<lH  be  more  than  fair  to  the  United  States,  because 
thi?jr  -^  .«  ..  i.,r.  rapiflly  in  every  respect,  wliile  England  has 
mor*  i  ft  8tatii>nary  state, 

T  wr*aUb  and  annual  product  of  this  country  and  Eng- 

id  iig  that  name  t-o  the  United  Kingdom  of  Great  Britain 

I  lire  given  as  follows :  • 
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Thus  wo  se«'    '    *  *^  '  United  States  are  not  only  behind  England 
Ift  wetlili  pL\  ,  but  in  pnxluct  per  capita ;  and,  still  further, 

that  the  Biuni*  relation  existed  in  J 870,  but  not  to  the  same  degree 
in  18t^ :  England  ha^nng  made  a  greater  gain  during  the  dec- 
America  gained  >24  per  capita  in  wealth  <luring  the  decade, 
(land  ♦llA;  while  the  product  p^r  capita  in  America  increased 
I,  and  that  in  England  increased  3S25, 
In  wealth  per  capita,  Mr.  MuUiall  ranks  the  nations  as  follows : 
L  England;  2.  11  then  France, Denmark,  Australia, United 

8taU%  Sweden,  i  -. .,  Belgium,  Germany.    In  annual  earnings 

per  capita  Australia  in  first ;  then  England,  the  United  States, 

\  fpMD  MUM  ami  glrei  to  otfeei*,  jret  all  are  Amencans — **  it  ie  all  in  the  furaUY/*  Tbia 
Cftd  the  fitluer  grcut  9Utirl*bj,  that  '*  fom^ern  paj  the  tjirifT-tuxcs/*  I  find  it 
\  10  ftfefwcr  aMoufllf.  When  a  fthilosoph^r  i^tArti^  out  wUh  &n  Im^nceivaKle  propod- 
,  ll  ii  mlMr  dittmll  t^  Mt^xm,  But  wt*  may  i^y,  in  the  firnt  pTafc,  that  ju^iici^  luifi  somo 
piaop  la  tW  fmattjoi  ««ll  aa^lycwbcn!.  Korcorcr,  much  of  whtt  is  taki^n  from  Uit?  pwiple 
K  fmoaa  faanoiic  point  of  vi^w,  wiietefl;  it  b  uied  up  in  suslnbiug  cxtrtiTagiuit  and 
^  faalimsl  finianHa,  imlarotmblc  tooatioiui,  and  the  lilcp. 

•  Sm  Sf «lliall*«  *'  Ultflory  ol  PHccs**  wlildli  b  giaitnUx  tcccpted  aji  ft  work  of  thi!  hl^ 
i  w^ObotMy. 
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Canada,  Holland,  France,  Denmark,  Belgium,  Germany,  Sweden, 
in  the  order  named.  Mr.  Mulhall  also  computes  that  tlie  average 
man  in  the  United  States  works  113  days  to  gain  his  food  for  a 
year,  as  compared  with  114  days' work  in  England;  in  England 
he  works  34  days  for  his  clothing,  here  he  works  49 ;  house-rent 
and  taxes  take  29  and  32  days  in  England,  30  and  33  days  in  the 
United  States ;  and  the  Englishman  consequently  has  01  days  in 
the  300  left  for  other  purposes,  including  savings,  whereas  the 
American  has  but  75.  The  banking  capital  and  deposits  of  Eng- 
land  are  $125  per  inhabitant;  of  Australia,  $150;  of  the  United 
States,  $50.  The  railroads  of  the  United  States  carried  270,000,000 
passengers  in  1882,  those  of  England  carried  752,000,0(MJ ;  and  the 
slight  difference  in  railway  rates  is  by  no  means  an  explanation 
of  the  difference.  The  school  attendance  in  England  has  increase*! 
from  forty  per  cent  less  per  capita  than  ours  in  1880  to  about  the 
same.  The  post-office  returns  show  a  greater  increase  in  the  use 
of  the  mails  in  England  than  here.  And  that  faithful  index  of 
popular  condition,  the  criminal  calendar,  shows  a  steady  decrease 
for  a  long  period,  until,  in  1885,  there  was  but  one  conviction  to 
3,272  persons  in  England ;  while  America  has  one  conviction  to 
030  persons,  which  has  been  about  the  rate  for  a  considerable 
time.  And  the  statistics  of  paux>erism,  while  not  so  favorable  for 
England,  show  a  steady  and  rapid  decrease  for  fifty  years,  and 
the  ratio  of  paupers  to  population  is  about  one  fourth  what  it 
was  in  1840,  It  would  be  interesting,  had  we  space,  to  show  the 
greater  consumption  per  capita  of  many  articles  in  England  than 
in  America,  as  of  woolen  clothing,  sugar,  and  rice,  the  total  con- 
sumption of  food  products  being  about  the  same  per  capita ;  am 
to  show  the  vast  increase  seen  in  England  during  the  past  fort; 
years.  Suffice  it  to  say  that  the  facts  indicate  a  greater  average 
of  welfare  in  England  than  in  this  country.  *'  Tliere  are  few 
questions  of  fact  upon  which  the  general  public  are  more  misled 
by  onr  public  men  than  this,"  says  Mr.  Guntun,  in  his  **  Wealth 
and  Progress";  "but  the  facts  all  point  to  the  same  result,  viz., 
that  the  incroa.se  in  wealth,  in  proportion  to  population,  haa  t>f»en 
greater  in  England  tlian  in  thi^  country."  Lastly,  but  most  im- 
portant of  all  to  lovers  of  liberalism,  legal  equality,  and  |>opular 
govonimont,  England  has»  during  the  pitst  twenty  years,  grown 
d«*'  *'  *n)y  leaps  and  bounds,"  and  her  vast  w*    '  * 

t^iii    ^         'wn  to  have  been  reaching  a  static  of  mort*     , 
bution,  while  we  have  been  erecting  an  arijitixiracy  of  woalt 
The  ex    '       ^  'i>n  of  all  this  reduced  to  its  :  '       '     .  ^v  - 

jicultv  iiiVs  citizens  buy  in  enor mo V 

cheapest  markets,  and  sell  in  enormous  quantiti»«  in  tin 
markets.    Tlir  *  -  -^    v,,, ,.,  »  .,,       *  . ,  .  -^titB  $1  worth  of  i.»>.' 


the  material. 


;it  815,  put  $1  worlli  of 
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liibor  cm  the  material,  and  sell  only  to  ourselves.  The  American 
10  not  nafuralljr  slow,  but  he  can  not  nin  with  the  Englishman 
w^^'    '  "    '    •  -1. 

ii  would  obviously  not  stand  for  a  year  in 
tiii»  oofiotry  were  it  not  for  the  belief  that  it  results  in  an  increase 
of  wnges  among  our  working-|>eople.  It  is,  therefore,  especially 
imt^nrtniit  to  observe  the  effects  of  protection  upon  our  wage- 
Ittd^iH.  Finrt  of  all  it  is  to  be  noted  that  great  numbers  of 
'  pe^jple  can  not,  in  the  nature  of  things,  bo  any  more 

t>>..  reign  competition  under  free  trade  than  they  ai^  at 

It.    ThiB  applies  to  railroad-men,  now  nearly  700,(Xm>  in  num- 

*%  men  in  the  building  trades,  agricidtural  laborers,  household 
iorvanti;,  cl§»rki%,  professional  xn^n,  and  the  like.  The  numbers 
\>  A  and  non-protecte<l  industries  stand  about 

a:; ;     ,i,..  . ,  ,.,.,as  above  noted.    The  vast  discrepancy  be- 

tw^n  the  two  in  not  usually  taken  into  account  in  tariff  discus- 
9i\'  '  '  •■  to  show  that  American  labor 

ill  ^;         .,  ,.  ^       Linent  byanv  pogsible  legisla- 

HoQ  or  hf  any  poBsihle  competition. 

It  i«  aMtaHling  fact,  of  which  the  apx)licttiiuu  irf  not  ol>vious, 
that,  while  the  pr*>ti*cted  industries  have  produced  more  million- 
iiresy  ptirbnim^  than  any  others,  the  wages  paid  to  workmen  in 
tli0m  roAch  a  much  lower  level  than  the  usual  one  in  wages-paid 
nrmimtiMus,  iind  in  mm(^  castas  a  most  miserably  low  level.    This 


: 


r 
K 
t 

tariff 


nee  is  wrll  known,  and  as  such  was  stated  by  a  num» 
*'mnufacturers  who  united  in  a  letter  to  the  late  Secre* 
%  in  reply  t-c*  that  of  the  Iron  and  Steel  Association — 
manufacturers  of  iron  whtj  do  not  believe  that  the 
,  .  iiiiuld  be  three  or  four  times  as  high  as  the  labor  cost 
fif  the  product :*  "The  figures  of  the  census  show  that  in  the 
fwr  1B7W^1880  the  total  wages  of  $9,538,117  paid  for  mining  ore, 
diJilTibiited  among  31,«iG8  men  and  boys,  averaged  but  $301  per 
wurkinK  ye*^  eaic^  or  leas  than  a  dollar  for  each  working  day. 
?!  *  ,.^  have  been  again  and  again  reduced.    It  is 

»  '   men  are  working  in  the  mines  for  eighty 

OPQl»  a  day  or  leeaa,'*  8o  trne  is  this  that,  while  the  cost  of  living 
b  much  higher  in  th*  -  -  --  -i  „  ^  England— for  the  reason 
llmi  taicft  are  there  :  ^^'ther  on  articles  consumed  in 

daily  \xst — the  wage-workers  receive  in  many  cases  about  the  samo 

jj.  1    .1     tries,    Forexan:'-  T  r  ^nph  D.  Weeks,  special  agent 

f«  ^-ftn?;«».  eivi**^  (**  r  s  of  Wages/'  pp«  113  and  110) 

1   the  irou*niaking  business  in  the  Cleve- 
a.  aii'l  \xt'^-nu  i-f.i.^" -lament  in  Pennsyl- 


WWA      ^JATTILl    ■•      V        ♦* 
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EMPLOl-HENT. 


Keepers,  per  day 

Keepered  helper,  pet  day  , 
Common  laborer,  per  day 

Carpenter,  per  day 

BliLcksmitlis,  per  dfty  . . , 


AmericuL 


|l  47 
1   35 

1  m 

I   123 
1  23  and  I  m 


With  this  we  compare  American  and  English  wages  in  non- 
protected occupations.*    Mr,  Wells  gives  from  the  last  census  the 


EatPLOTMKNT, 

AraarleaB. 

En^tL 

CarDcnters.  oer  week  *..*» .* 

|tl4  m 

20  00 
18  00 
27  00 
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Dricklarerd.  ncr  week  .* .•...••«....»... 

9  45           % 

Mfifionfl  ner  week    *.  ..>*.*...«....*.«•••<*.... 
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9  45 

Looomoti  ve-engiueers,  per  week .......> 

7  SO  to  12  t6 

average  imy  of  the  railroad  employes  of  this  country  as  $450  per 
annum ;  and  that  of  the  iron-workers  as  S312,  The  difference  in 
the  degree  of  skill  required  is  not  obvious,  nor  ajiparently  suffi- 
cient to  explain  the  great  discrepancy,  L»astly,  we  may  cite  the 
statistics  brought  together  by  Mr.  Gunton  in  liis  '*  Wealth  and 
Progress/'  and  compiled  from  the  concurrent  data  and  results  of 
Giffin,  Mulhall,  Levi,  the  United  States  census,  and  other  great 
authorities.  The  comparison  is  made  between  several  countries, 
none  of  whom  have  a  tariff  anything  like  as  high  as  that  of  the 
United  States.  Mr.  Gunton  thus  states  the  **  rise  in  actual  wages" 
in  non-agricultural  occupations,  making  the  most  favorable  allow- 
ance to  France  and  Germany,  as  follows; 


Wifet 
par  we«lt. 

Hounofbbor 
per  w«ek. 

Bmdftiid * 
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1  72 

1   62 
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Fmncc!' .,,, «,«t*,*. 

72 

GermaDy ««..«•. .»..*...* 
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rniled  SC4ie« . , *.,.....• 

About  G6 

These  are  very  surprising  facts,  which  merit  careful  attention^ 
The  \evj  idea  that  American  workingmen  are  not  in  every  way  in 
a  better  position  than  the  English  is  so  strange  that  we  are  natu- 
rally incredulous.  The  fact  that  we  have  such  vast  quantities  uf 
land,  practically  free,  inciting  the  poorly  pai<l  to  settle,  would 
saem  ta  be  a  sure  defense  of  high  wage.n,  and  doubtless  b  bocIu 
Bii^   ^        •  ■        "        '        'i  it  is  pt'  '    '  '    '   /  'd 

03 «■  .'     ■■  r*ost  of   I  ';- 

statiUy  rising  in  this  country,  while  that  in  England  hw  been  fail^ 

^  Tbcfe  ^raft  mm  glfm  Ibr  K«ir  T 
**  Labckr  In  Fon4im  CountHfta.**  pp.  A5S  \i 


la  tlte  GoTcmoumt 
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ing.  The  census  estimate  of  the  increase  in  the  cost  of  living  in 
the  United  States  during  the  thirty  years  ending  in  1880  %vas  20'17 
per  cent,  while  during  the  same  period  the  cost  of  articles  of  com- 
mon us©  has  fallen  about  twenty- four  per  cent.  Obviously^  the 
effect  of  this  would  be  to  put  the  English  wage- worker  in  a  con- 
'  sition  to  demand  better  wages ;  whUe  the  Aineri- 

I  of  living  tending  more  and  more  to  consume  his 
whole  income,  is  in  a  constantly  worse  position  to  demand  an  in- 
ereade.  It  need  not  be  remarked  how  potent  a  factor  this  is,  nor 
Deed  the  responsibility  of  the  high  tariff  for  the  high  prices  pre- 
vuiling  be  carefully  demonstrated*  There  is  not  a  thing  eaten  or 
a  cloth  worn  which  does  not  pay  a  tariff  tax.  The  w^heat  is  sown 
af Utr  a  plow  taxed  twenty-five  per  cent  in  actual  extra  cost ;  and 
jv  1  on  railroads,  ground  up  in  mills,  put  in  bags,  and 

ik.'.  -  ...  .:  ^...s,  all  heavily  taxed  in  their  construction  and  main- 
tenimco  by  the  tariff  on  iron.  And  on  many  articles,  such  as 
cl     "  the  amount  of  the  tax  is  scandalously  oppressive. 

MUi}^  or  may  not  explain  the  failure  of  American  wages  to 
rifie  lo  the  same  extent  as  English  in  the  non-protected  occupa- 
tioos,  and,  at  any  rate,  there  are  other  causes  acting,  such  as  the 
waste  of  ciipital  caused  by  the  war,  and  the  heavy  imnugration 
of  wage-workers.  But  we  need  a  special  explanation  for  the  sin- 
gTi*  -  '"  t  that  wages  in  the  protect'C^d  occupations  continually  fall, 
e'.  u^  the  general  trend  is  upward.    In  General  Lieb's  recent 

book  on  the  tariff  ho  has  a  comparative  table  of  wages  in  twelve 
unprotected  and  in  twelve  protected  occupations.  In  the  first, 
wagiHt  roee  in  the  six  years  following  1880  from  ten  to  thirty-five 
r-  wldle  wages  in  the  protected  occupations  fell  from  five 

t  rive  [*er  cent  at  the  same  time.    These  facts  are  well  au- 

tli  d  and  even  "  notorious,"  as  remarked  in  the  letter  before 

to  Secretary  Manning ;  but  Tve  seldom  if  ever  are 
reason,  I  think  this  can  be  directly  traced  to  the  high 
lariffr  Take,  for  example,  the  iron-manxifactnring  business.  In 
^*  '     *       Vmerican  prices  are  much  below  the  foreign  price 

Ir  . ,  and  importation  is  impracticable.    Wlien  the  oper- 

alors  have  this  margin  to  work  on  they  frequently  accumulate  a 
cansiderable  supply  beyond  the  inamediate  demands  of  the  mar- 
ket. Then,  asserting  that  the  market  is  dull,  they  reduce  wages. 
T  strike,  of  course^  and  the  mills  close.    As  production 

©t**^'- .-.  ^  lio  price  of  iron  goes  up ;  and,  as  the  foreign  iron  can  not 
Comi»  in,  the  masters  are  fairly  coining  money  out  of  the  necessi- 
ti  ^  and  the  sutTering  of  their  own  emx^loyes.     In 

tLx  .\^ .    ^^  ^  .lW  months  the  latter  accejjt  the  situation  and  go 

tlAck  to  work  at  reduced  wages*  K  foreign  iron  could  come  in 
t1  '       '  -d  in  this  country,  the  masters  would 

as  they  are  when  they  make  moi 


K 
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out  of  it ;  the  laborers  would  be  on  an  equal  footing 
masters.  But,  as  it  is,  the  masters  have  both  the  public 
employes  "  in  chancery/'  and  have  so  far  been  able  to 
otherwise  universal  tendency  to  advance  in  wages.  The 
cle  of  events  which  I  have  outlined  has  taken  place  a 
again  in  Pennsylvania,  as  the  frequent  strikes  (more  fi 
believe,  than  anywhere  else  in  the  Union)  in  part  testif; 
circumstances  can  not  long  escape  the  attention  of  the  1 
the  laboring-people,  and  from  the  rising  unpopularity  c 
tion  among  them  we  may  confidently  predict  that  they 
much  longer  be  deceived.* 

The  depression  of  American  agriculture  is  well  kn 
the  ten  years  1850-'60  the  value  of  American  farms  m 
doubled.     In  the  following  twenty  years  the  value  i 
slightly  over  60  i)er  cent.    So  far  as  the  influence  of  th€ 
felt  in  the  value  of  farms,  it  might  be  supposed  that  its  < 
would  be  very  favorable  in  the  manufacturing  States, 
here  the  percentage  of  increase  in  value  for  the  decade 
is  greater  than  for  the  twenty  years  following  1860.    All 
England  States,  save  Massachusetts  and  Rhode  Island^ 
nominal  decrease  in  the  decade  1870-'80,  and,  even  allo^ 
the  25-per-cent  depreciation  of  greenbacks  in  1870,  the  in 
not  great ;  it  does  not  by  any  means  keep  pace  with  tb 
of  1850-'60,  during  which  there  was  a  low  tariff.    The . 
Illinois  should  be  a  fair  example  of  what  has  happened  i 
agricultural  States.    From  1850  to  1860  the  increase  wa« 
cent ;  from  1860  to  1880  it  was  but  250  per  cent.    The  cen 
not  show  the  mortgages  on  farms ;  but,  according  to  th 
tics  printed  in  the  "  New  York  Times,"  ten  agriculturi 
have  their  farms  mortgaged  for  $3,422,000,000  on  a  total  v| 
of  less  than  four  times  as  much.    It  would  be  surprising; 
culture  were  not  depressed.    The  same  state  of  affairs  ^ 
American  farming  as  existed  in  1840  in  English  manuf^ 
when  Cobden  and  his  friends  associated  themselves  to  \ 
free  wheat  and  to  break  the  power  of  the  landlords.    Eli 
which  farmers  use,  and  nearly  every  article  they  consuin 
a  heavy  tax,  just  as  in  Great  Britain  the  high-tariff  pricei 
visions  made  it  impossible  for  the  manufacturers  to  payj 
ence  wages  to  workmen.    This  country  naturally  mann 
agricultural  machinery,  and  would  do  so  even  under  absb 
trade,  as  is  proved  by  the  fact  that  we  export  it,  but  the 
iron-ore  and  pig-iron  makes  the  price  from  15  to  25 
higher.    Sugar  is  enhanced  in  price  about  75  per  cent  by  i 
and  clothing,  furniture,  and  lumber  are  largely  raised  inl 

*  This  explanation  was  first  made,  I  think,  br  Mr.  Benjamin  Beece,  at  t 
of  1886. 
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ho  gots  tilt?  "home  market**;  but,  iuas- 

llie  sanity  for  his  grain,  whether  it  is  seut 

Pittsburg  for  coiisumption,  this  does  not  seem 


ry. 


Ih*  t*xpt»cted,  the  manufactiiring  interests  make  a 
rlian  the  aRTiciiltural.  Yet  even  in  this  favored 
--lUt  AH  the  percentage  of  increase  in  1850  and  1860  is 
froaler  than  that  between  18G0  and  IHHU ;  if  the  rate  shown  in  the 
fnrmer  pTi<»tl  ha^l  b«H^n  maintained,  the  nianiifacturi?d  produeta 
for  1W¥*  wiiuld  liave  been  greater  in  value  thau  it  is  showna  to  be 
by  tJ»f»  c^tigu9  by  al>ont  a  billion  dollars.  It  will  be  observed  that 
'1  ton  the  products  of  the  census  years  1800 
^  u  of  IHGO  was  one  of  great  depression  and 
dml  i»f  IHW  of  grcnt  prosperity,  the  facts  are  more  sti'ongly  in 
4  tho  low-tariff  perioil  than  is  indicated  on  the  face  of  the 
Thu«»  though  the  manufacturing  interest  i.s  supposed  to 
tlir*  prtHicuhir  Ix'Ueficiary  of  protection,  it,  too,  Hhoulders  some 
f  the  Uiriff ;  and  tlie  New  York  "Evening  Post'* 
p;-  '  two  hundred  nninufacturers  who  favf»r  a  reduc- 

lloti.  **»  such  as  ship-building,  have  been  nearly 

d^^  ^-  1 1  tariff  on  everything  which  goes  into  a  ship, 

ti  r  fj  were  twenty  ship-yards  about  New  York, 

Ifac^c^  ft.    So  with  many  manufacturers  of  hard- 

wmrev  -  . .^   altogether  too  expensive  to  be  readily  mar- 

btoble,  by  reason  of  the  high  cost  of  the  material  of  which  it 
it  made«*    At  '  '       ^  ritfl  and  dislocations  of  indus- 

try might  K-  V  due  to  the  tariff.    The  loss 

of  tlie  carrying-trade  baa  perhaps  been  sufficiently  dwelt  npon, 
"  *  '  Miug  to  be  brought  face  to  face  with 
ur  ocean  marine  equaled  England's, 
►t  iaaboQt  m?ven  per  cent  of  that  great  country's,  and 
T-^rr.  It  is  calculated  that  nearly  four  billiim 
dollar  \A  out  on  American  ocean  freiglits  since  the 

w  i«*ricans  have  got  very  little.    Not  only  have 

Wv   .     ... .  .  i.»^-trade,  which  was  rapidly  falling  into  our 

•  In  t!>r  ••K*-»r  Ymk  Tfmrt'*  i>f  July  IS,  1888,  Mr.  Fnink  Wilkftson  make*  a  rcm&rk* 

inff  on  inin-  ftntJ  flt4*«i1  m»kin|E;,     He  cmuputc.^  that  pjg- 
»ra»  an«l  oa  tlie  Mnithem  (»borv  of  Lake  Eiie  nt  $7  jxr 
!■»  rtiMyif  tftsn  uijwtiiM«  e1*e  in  the  mjrUI,  nod  witb  no  Tt!<Juction  of  wa^c»  whftU'Vcr. 
fat  %aiuem  no  Account  of  naturiU  (as.)     dc  Q\viXm^  Ui«t  iroa  is  tioir  mode  Ln  Oluo 
for  lit  Lilt  QKorc  ihjui  thukt  Amount,  and  thftt  the  duty  of  |«  per  ton  h&i  tXvapXj 
fitfttAU*  to  frtaj  111  IViifuiTlvAuiA,  wh^rv  everjr  clenitiit  of  or>8l  fs  verv  great  except 
te  wm  mt  Ucr,  sttd  ibai  i)w  nmntifarturt*  of  iron  U  Xhm  unnaturmUy  t!jtt>6nA*ive  aiid  profit- 
li^  tn  errrrhodf.    PI^4roD  htm  vithin  ci^lii  ycin  sold  for  $40  por  Ion,  mnd  tti       '  t^ 

dWB  ihAi  U  aoafei  theoi  $ta.    Ur  U'ilk^^snn  «aY!t,  ***thvf  iron- works  itMch  t.  i  y 

W  %«ik  oa  thc»  flares  of  Lai  ^  '  every  blft«t-fiim*eir  ftod  itdliti^  tuUl  lo 

>  kmg  4  uMiuaioiHi  irnvtea  rvotj  nuiiner  of  ex- 
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hands,  but  wo  have  thus  lost  op|>ortiimties  of  export.  If  an 
American  locomotive  is  shipped,  as  many  have  been,  to  the  Ar» 
gentine  Republic  in  competition  with  English  engines,  it  has  to 
be  sent  in  English  boats  via  Liverpool^  otir  people  ^standing  the 
disadvantage  of  the  additional  charges,  time  of  transport,  and 
interest.  Under  these  circumstances  we  lose  all  trade  except  that 
gained  by  great  superiority,  as  in  the  ca«e  of  locomotivea  Thus 
the  very  duty  intended  to  benefit  the  iron  industry  reacta  It 
secures  the  home  market  for  the  manxifacturer,  but  destrt>ya  the 
foreign  market,  and  in  times  of  inactivity,  or  when  the  market  is 
glutted  by  overproduction,  there  is  no  opportunity  for  relief  by 
recourse  to  a  foreign  customer.  Again,  if  our  manufacturers 
wanted  a  machine  not  t«)  be  obtainecl  in  America,  or  raw  materials 

be  had  here  only  at  great  expense,  the  Government  taxes  them 
it  a  fearful  rate.  I  am  credibly  informed  that  it  is  for  this  reason 
that  Mecham  &  Co.,  glass-manufacturers  of  Pittsburg,  have  re- 
solved to  locate  in  Belgium,  where  they  can  get  tlieir  materials 
and  machines  free.  So  with  the  Rochester  tumbler-works,  which, 
I  am  also  informed,  are  about  to  leave  an  illilieral  coimtry.  It  is 
thus  that  we  may  see  one  reason  for  the  existence  of  the  great 
American  business  colony  in  Europe.  This  country  pays  a  pre- 
mium to  many  industries  to  get  out  of  it,  Ob\nously,  too,  our 
railway  lines  lose  heavily  by  the  diminished  volume  of  exchanges, 
just  as  they  would  if  State  or  country  tariffs  were  set  up.  They 
pay  thirty  per  cent  extra  for  their  supplies,  and,  by  way  of  com- 
pensation, are  deprived  of  part  of  their  natural  trade.  Turn 
where  we  will,  we  find  derangements,  if  not  actual  loss.  Placing, 
as  protection  does,  everything  upon  an  unnatural  footing,  liable 
at  any  moment  to  give  way,  it  would  be  irrational  to  expect  sound 
and  healthy  industrial  gi*owth*  The  hysterical  fear  of  somo  of 
the  protectionists,  that  English  competition  and  "  paujKT  labor  " 
will  *^ crush"'  American  industry,  is  rather  ludicrous,  in  view  of 
the  history  of  the  American  and  English  competition.  If  there 
1>  '  1  any  instance  where  English  comfietition  has  not  l^een 
j^'  illy  met  in  America  I  do  not  know  it*    Indeed,  Cobden 

himself  recognized  that  the  United  States  were  the  great  and  only 
menace  to  English  commercial  supremacy.  Not  to  mention  others, 
Mr,  Gladstone  is  quoted  as  saying,  in  a  public  speech:  *"  I  will  say 
this,  that  as  long  as  America  adheres  to  the  protective  system 
your  commercial  primacy  is  secure.  Nothing  in  the  world  can 
wrest  it  from  you  while  America  continues  to  fetter  her  own 
fitroTi  ancl  arms,  and  witb  those  f  -  is  content  to 

com\i  .     ..  ,i  li  you,  who  are  free,  in  nentr...  ..,,..-.  ,  .  * 

That  prott*cti(»n  has  any  effect  in  fostering  **  trusts  "  has  been 
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qofntly  Ittiilc^**  ^*'»*r-l»ination  easier.  It  might  bo  practicable  to 
gii*t  x%p  a  ro?  u  to  control  production  and  prices  in  the 

U  >  iiiid  yet  bo  impracticable  to  form  one  to  cover  the 

ex,: Of  the  imormouH  Hums  beyond  a  reasonable  profit 

wkicli  thesi!  eoncemB  have  taken  fi-oni  the  x^^ople  we  have  no 
nacDTmte  knowleilife,  but  the  amount  even  in  single  cases,  such  as 
Ih^  5mjrar  trust,  is  simply  vast,  It  is  not  argued  here  that  these 
ei  iciiifl  are  criminah    But  will  it,  on  the  other  hand,  bo 

1  to  "protect"  them  ?    Are  they  to  com- 
-  from  the  people,  and  are  the  people  to 
meekly  assist  in  tlie  proc« 

*^*      — *'^'  *  ■  *      Tif  thii  prolfctivi-  is^sk*ui  is  to  compel  our  peo- 
|»1  ,  while  allowing  them  to  sell  abroad— thus 

fflAining  oar  money  at  homo  and  ;ulding  to  it.  This  is  the  old 
lP^-^-.„»,T..  ti...,  ».y  g(^,  jKipulnr  during  the  middle  ages.  It  nec^ds 
l>L  fi  to  »ee  (hat  such  a  programme  can  not  be  in- 

de&&i  »n.    If  hundreds  of  millions  of  gold  are  brought 

tato  11..  -  — :.,*,gold  becomes  cheap,  while  abroad  it  becomes 
imr.  There  soon  comes  a  time,  therefore,  when  the  gold  will  seek 
porcliAM^  «iuence  of  its  high  value  there.     If  we 

"corraled  .,        ni  the  world,  the  only  thing  we  could  do 

irith  it  would  be  to  send  it  abroad  and  buy  with  it.    This  process 

I  at'       *     *  '       luring  the  year  1887,  and  much  more  the 

^,  the  balance  of  international  trade  was 
againrt  oft.  Home  protection  organs,  failing  to  see  the  meaning 
of  tlii  "  '  '  r  still  higher  tariff.s.  But  that  gold  is  only  valu- 
^hlf*"  \i  *M\T  iH>ople  to  buy  with  it  would  seem  to  l)e  axio- 

«i  ii  it  is  forgotten. 

i\  from  the  above,  as  it  is  certainly  demon- 
•t  an<l  well  understood  by  economists,  that  in 

tl  :ui<l  exports  must  balance  each  other,  except 

ir  i..  . „    ..,  -r  uf  England,  imports  are  miwle  to  balance  in- 

t^  nwA  from  foreign  investments*    But  if  this  be  true,  then 

m  rvl so  a  restriction  on  exports.    Have  we  found 

11  -  -    ,     -     t  to  rely  cm  such  general  principles  as  that  all 

iii  oal  tnule  is  essentially  barter — an  exchange  of  product 

t'  '  ^        ^^1  insteml  of  bills  of  ^      "        'e 

{•  ^  ithout  return  freigli  -o 

:  and  booiode,  as  experience  everywhere  shows,  people  learn 
I'j  Uixy  wherever  they  sell ;  not  to  rely  on  abstract  propositions, 
let  n«  npp«?nl  to  the  statistics  of  American  and  English  exjiorts 


Xsporti.-Ar«rifa,  lS«l.ia»3iTiiipQc1i^Af«iiffe.  I^l-ta^k 
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Vngmn^  hj  saxAt  important  finds  as  ihsX  we  haTe  almost  eu- 
tirely  losi  mn  Soulli  Amerkaa  tiada ;  thai  Earope  nhows  an 
incTBaBiiig  IcaMleiicy  to  bu^  ber  grain  re  than  here — I  ap- 

peal to  the  following  interestiiig  faci  ...:^.  ji  one  of  Mr.  Hard'd 
spe^hes;  Ijq  ItCO,  before  sugar  was  admitted  free  from  tiie  Ha* 
waiiaa  Iilanid«p  ovir  exports  to  them  amor  (5UO|000 ;  and  in 

19S^  after  the  stigar  kings  bad  been  fa  nur  exports  were 

•3/^83,460.  In  a  few  jreais  oar  exports  increased  sixfold ;  and 
Americansnow€X»ntiolbotbtbebiisiike6sandtbe politics  <^  '  1- 
aiids^   Thereisnoreaeoiiwhysatiieihiiiglike  the  same  I'  n 

abcmld  not  hold  for  other  cxnmtiies^  especiallj  for  Australia^  8oiitb 
America^  Canada  (whose  trade  has  been  most  senselessly  saeri- 
ftoed)^  and  eren  for  England.  But  supposing  that  cmr  whole  trade 
wcmld  have  increased  in  only  half  the  above  pi  .  we  find 

that  our  exports  might  have  been^  in  1887,  92/2^  .v- -v^'u  instead 
of  #7$CI,0OOjOO0l  Had  this  been  the  case^  our  imports  would  simi- 
larly have  inereas€Hi,  and  our  i*ec>ple  wr»uld  have  bough!  and  sold 
to  an  adrantage  of  at  least  a  billion  dollars  more  than  they  have, 
and  would  have  been  at  least  a  billion  dollars  Ijett^r  off. 

Heretofore  we  have  taken  a  surv-  1  and  in- 

complete, of  the  strictly  industrial  *  i ,     Let  us 

now  pass  to  a  consideration  of  its  general  soci^  and  moral  effects. 
We  shall  find  their  mere  enumeration  a  serious  task.    T-  U 

eney  to  umlerv' aluing  of  imix>rt«  is  well  known,  and  is  iu  y 

inherent  in  the  tariff  system ;  and  on  this  account  alone  the  tariff 
has  been  said  to  make  us  "a  nation  of  liars/*    Newsprr  re 

sobaidised  by  its  beneficiaries,  and  false  information  is  h\  i* 

cally  spread  and  groundless  feai^  aroused  among  the  ignorant. 
Money  is  sent  to  lUstricts  of  tariff  reformers  to  defeat  them*  Each 
protected  industry  maintains  a  watchful  lobby  at  Washington  in 
its  interest.  Sham  conventions  are  got  up  to  affect  public  opinion* 
In  short,  it  is  the  old  story  of  privilege  maintaining  itself  by  all 
means  fair  and  foul.  Just  as  Briirht  and  Cobden  were  denounced 
as  rod-handiMl  reN  intaxeil  bren  'io 

people,  so  the  mil         .  .  w  ^in  favor.  ae 

words  of  General  Al^er,  of  Michij^in  (who  owns  several  millions^ 
worth  of  I  Eng* 

land,*'     ^5  ^  smen, 

res  to  ruin  American  workingmeo***  Luilicrous  as  such  talk 
1-.  :-    ].:is    v         V  •  »     '     M.edelm-  '     "       '^'  "  ''       tr^- 

stri-/ii   :t  4on,    It  \ 

that  the  polit  »n  of  any  subject  wiij  be  k  r 


rr 
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Mills  bill,  which  was  carefully  revised,  con- 

l:  examples  of  the  political  and  intellectuiU 

In  one  place  (p.  32)  he  asserts  that  *'  the 

_'i-nid  find  that  competition  with  countriejis 

is  too  oppressive  to  bear  longer,  and  are 

•m1  from  further  deg-radation/*  etc*    Tbi.^,  in 

1.  vt^Ious  and  tin.iversally  admitted  increase  in 

and  comft^rt  of  English  labor  aheady  mentioned,  and  also 

*•  of  lh»'  -nous  fact  that  not  a  single  prominent 

in  En^^  iiampions  protection,  and  that  the  only 

lists  arw  landlords  whose  rents  are  being  reduced.    In 

"    '       ''     '  <-d  the  Administration  because  it 

r  the  anny  of  an  English  firm, 

more,  it  might  have  patronized  an  American 

-  theory  wa«  that  this  money  should  not  bo 

^  rs,  but  tthouhl  be  paid,  as  a  bounty*  to  the 

On  page  18  he  iiaid,  "  I  would  not  allow  a  single 

T  f  ,  - -fn0  into  the  United  St^ites  if  our  own  labor  could 

is  Bconomic  wisdom,  why  shi>uld  not  each  State, 

the  same  policy  ?    Mr.  McKinley  oflfers  no  ex- 

..,  :  luit  wo  have  **  one  flag  " ;  but  leaves  to  the  ima^- 

whAt  the  flair  has  to  do  with  industrial  success.    But  the 
is  on  page  13:  "I  would  rather  have  my 
imdeii  on  the  every -day  experience  of  the 
piddler  than  the  profe-ssor/'    In  other  words,  the  more  we  study 
1  '      *  ' now  about  it.    Science  is  a  delusion  and 

i  lUIp.     Ignoran(*e  alone  is  learned.     We 

duHtld  tit»t  expnct  to  hear  from  Mr,  McKinley  that  industrial 
gnnrth«  Itko  all  organic  growth,  should  be  in  the  line  of  least 
iwf.^fanre  and  grt^test  traction,  which  is  the  opinion  of  a  sociolo- 
fi  wi^  are  hardly  prepared  for  his  assumption  tliat  labor 

Cd*!-.  J  .**;-.  J  xv\f\^  the  f^x^^  Qf  daily  wages,    I  instance  Mr.  Mc- 

Eiii]r>  I  use  it  is  a  tyjjo.    On  looking  through  the 

oChiir  ftst  the  Mills  bill  we  find  the  same 

w^T*'  ,  :.,    ...iu    V   utempt  for  science,  violence  of  asser- 

li  I  of  busineas  principles,  and  coarseness  of  reasoning. 

int  taken  of  the  histor>'  of  trade,  the 
s,  or  even  the  elementary  fact  that 
¥hg^«^  labr>r  sufxt^ssfully  competes  with  Indian  and  Chinese 
kbor  fivo  times  a  V         V     ^    '  od,  their  theory  would  make 

tbia  tin|iasaib1e«  n  not  be  true. 

Another  very  serioui*  indirt^ct  etliH^t  of  the  high  tariff  is  that 

the  yn*-^  -     - -lue  obtainerl  bnx^ls  profligate  schemes  vrithout 

miTnK  '^  t'>  ^w>  forgotten  that  the  Government  of  the 

C  '  on  during  J,  Q.  AJauj.s's  administration 

^         *  ..*.  V  .*....  v.>aatry  has  seen — for  about  $10,000,000  a 
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year.  While  oiir  population  has  only  increased  fivo 
then,  and  our  area  doubled  in  extent,  the  (>o\rer: 
twenty-fiA'^e  tiniRS  as  much.  Extravagance  has  puni 
department  of  Government.  Perhaps  C150,000/X>U  ] 
this  way  every  year.  Aside  from  this,  however, 
notice  a  few  of  the  ridiculous  schemes  which  ha 
vanced  to  dispose  of  the  surplus.  The  worst 
proposal  to  use  it  to  bring  up  the  price  of  silver, 
congressional  speech  against  the  Mills  bilL*  This  ii 
to '^  labor '*  with  a  vengeance.  Then  it  is  proposed 
educating  tiie  South,  in  defiance  of  the  Constitution 
healthful  dictate  of  expediency.  Another  propositi 
well  supported  in  Congress,  has  been  to  dig  the  Hem 
which  can  not  be  soberly  regarded  as  anything  more 
enterprise  of  so  poor  a  commercial  character  that  no  | 
pany  would  think  of  going  into  it*  And  in  the  impi 
harbors,  the  supporters  of  protection  have  encourago 
of  enough  money  seriously  to  diminish  the  surpluy, 
Foraker  proposes  that  the  Government  buy  land  and 
lie  buildings  in  every  town  of  three  thousand  inha 
over.  Then  there  are  innumerable  people  who  want 
subsidies  for  tlieir  enterprises.  Not  to  speak  of  the  e: 
and  heedlessness  of  our  present  pensin  '  '  lation, 
gerously  near  the  institution  of  civil  i  -.    LastI 

schemes  to  spend  any  imaginable  surplus  in  fortificat 
imaginary  enemies  and  on  a  navy,  which,  amounting 
with  $40C>,00(),(Xmj  put  upon  it  since  the  war,  might  posa; 
to  something  if  twice  that  amount  were  expended, 
has  also  attracted  the  attention  of  one  of  the  Labor  pi 
thinks  the  Government  ought  to  "  loan  "  it  to  ^  the  peo; 
protection  countries  have  had  the  same  experience. 
been  given  over  to  profligate  government  ever  since 
a  protection  policy.  Where  the  Government  goes  oi 
that  the  mure  money  taken  from  the  ]  '      '  *tta 

body,  it  will  not  be  verj'^  careful  of  its  »  :_,  _:        „  s. 

One  further  serious  effect  to  be  apprehended,  if  th 
idea  obtains  sway,  must  be  ifi       "        V     "'"       > 
State  and  local  protection.    N* 

for  Kansas  to  protect  herself  against  England  can  \o\ 
conclusion  that  it  would  also  be  well  to  ^  ^  '    ^  ^    ^ 
sylvania.    This  idea  would  the  more  ri 
obvious  that  the  tariflf  is  a  tax  on  the  Western  btal 
fit  of  the  Eastern,  it  being  as  certain  as  anything 

f  Outf  btrbar  v^Hhln  my  knowkdpo  Las  hid  laofe  tpe&t  itpob  it  \ff\ 
\hm  thfl  entire  tovrn  k  ir<nlfcL 


THE  EFFECTS  OF  PMOTECTIOX. 

UX6»  cost  Kansas  $100  where  they  bring  her  iU  Various 
>rU  made  by  Tennessee  and  other  States  to  fetter  interstate 
I  hf  taxation  of  dnunmers,  etc.,  have  already  been  made, 
\  happily  been  nullified  by  the  Supreme  Court  of  the 
United  Sti^t^d,  Nevertheless,  if  the  idea  becomes  implanted  that 
is  the  hmi  I>*>Ucy,  the  true  way  to  get  rich,  the  will  of  the 
>ple  will  in  the  end  prevaiL  The  legitimate  and  logical  out- 
oome  of  protA^rtion  b  a  dissolution  of  the  Union,  and  the  establish- 
^gig^^  r^  ^'—  *-.^;.T.  :. -1^,^  of  one.  Although  I  do  not  believe 
thai  li  hapi>en,  it  is  worth  while  t<:)  point  it  out 

k>  tkooo  who,  like  Mr.  McKonley,  are  logical  and  thorough-going 
prolectionifittf,  and  believe  in  the  speedy  and  i^ermanent  triumph 
of  ibfftr  idaa. 

Bi:'  he  American  idea.    It  is  not  the  idea  of  the 

rv^^T  :  -^  ,  (jondenee  or  of  the  Constitution*    Our  fathers 

dt  i  that  Con^isress  ahould  have  the  power  to  create  an 

imiu^lrui  aristor  tin  classes  should  be  saddled  on 

Tv^t.  and  tha*  izens  should  be  deprived  of  the 

and  inalienable  right  to  exchange  the  fruits  of  their 
saw  fit.    A  more  liberal  spirit  pervades  that 
imi)ortaut  cas43  the  Supreme  Court,  through 
Millori  has  iisi'd  language  clearly  implying  that  protec- 
^r  Me  m  tmeon^titutional,^ 


6f«4K»o  of  tlifi  lemons  tlmt  tbo  lut  twentj  yenn  of  ita  ftctirity  had  given  to 
UttCltiDtli,  IW  Bishop  uf  Udj0eh1  »(ild,  in  the  oi>L'itia^  nddrosa  of  the  lot^t  English 
Qterek  CoitjfreM :  "  Twenty  jearw  affo  w«  <lit»cuft«wd  m  oar  Congress  the  relations 
if  tic  fQUe  mkI  Mtfiie*.  TIh)  dlsctisslon  han  gone  oa  tinccitsmgljr,  and  U  likely 
f»  anttC&Hfl*  for  II  lonir  timo  to  coino.  Hut  it9  character  and  ecmditions  ore  clung- 
Id^  Hi*  tiffto  of  load  ajMi«nion  and  angry  controven*?  J8  pasfilner^  Timid  mindd 
iPPiHD  ftaoptn '^  'IticoTorics  of  >^.  t  they  an   '  ^  to  remem- 

btrthfltaQ  tnth  ].    This  honir«t  .no  longtr  I  iii«  a  erimi- 

agl,  liitt  a*  an  tnraUd.    It  ia  «ven  admitted  that  thoro  may  be  a  considerable 
nM^Mm  akmaat  la  doubL*' 


•  i^ilft  9mtf  (netlaiif  KWl-lOW  of  hi*  book  on  the  Constitution)  bad  lent  the  weight 
iC  lAa  mm9  lo  tb»ap9<iit<  Tiew.  Bat  Judge  Coolly  oajft  (^  PnudpU^  of  ConAtituannal 
Ism  ''\i  **  GomiltiitioMklly,  a  tax  can  hnfo  no  othi^r  ba»i«  than  tlie  mhiii.^  of  re^eotie  for 
,  aod  wlttteYef  ban  wot  thU  Iwixi*  ig  tyrannical  wwl  unlim-ful  A  tat  on 
|#ufpci#«  o(  wbich  U  not  to  rai^e  revenue^  but  to  dkeounii;^  and 
a  particalar  imp<irt  for  tbi*  take  of  tome  mumirneturcr^  may  ii^ell  bo 
p  Milonblo,  and  thcnjf ore  not  warranted  by  oonsiimtlonnl  principles.^' 
4atf  Ia  Olliaai^  SivliifaAaaik  aa  Topeka,  SO  WaU,  6^5,  Uh^  oottrt  «fiM :  '*  Tlreri^  iiri>  Itmlu- 
IkMi"  OQ  all  AAfitaft  la|lilaiafei ''  wbEdi  riJ^c  imt  of  the  cj^entiiil  nutnrij  of  till  froo  ^r- 
MVitt^  AHMif  t^Mt  it  ibc  tiniilatkin  of  taxation  that  U  can  only  Ik?  nerd  m  xhi*  niif  of 
A  pakiio  li^JM^  It  can  DOt«  ibrretbrc,  be  escrdAc4  In  tho  aid  of  r*ntequi:^cs  gtrictlv  private 
ftr  tte  iMMfAt  of  Iftdl^iiala,  though  In  a  tvmota  or  collatcrul  waj  tUc  pubUt^  mav  bo  bene* 
t^  tberdby.**     Il  aai  ilcddad  la  IhSi  COa  that  It  was  iUega)  to  lax  Topeka  to  pay  manu- 

fMBOM^r^   ^''  I'M— s.li»   Lkjrrv. 
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PALEOLITHIC  MAN  IN  AMERICA:    HIS  AKTIQXJITY 
AND  ENVIRONMENT. 


By  W  J  McGEE, 
o7  THE  u.  ft.  oioLOGioAi.  amTST. 


DURING  the  unlettered  youth  of  the  race  there  were  no  writ- 
ten records  from  which  the  antiquity  of  man  can  be  read*  So 
the  anthropologist  on  the  one  hand,  and  the  geologist  on  the  other, 
have  sought  to  construct  an  early  human  history  from  prehistoric 
relics,  and  from  the  formations  in  which  they  are  imbedded  or  the 
fossils  with  which  they  are  associated,  Lubbock  divided  prehis- 
toric time  into  four  great  epochs,  \'iz. :  1.  The  Paleolithic  or  rough 
stone  epoch,  during  which  primitive  man  flourished ;  2,  The  Neo- 
lithic  or  polished  stone  epoch,  during  which  higher  development 
was  reached ;  3.  The  Bronze  age ;  and  4.  The  Iron  age,*  These 
divisions,  at  first  supposed  to  represent  successive  eras,  are  now 
regarded  as  i^presenting  cultural  phases  rather  than  periods  of 
time  (in  fact,  all  are  found  among  the  present  population  of  the 
world),  and  they  are  accordingly  valueless  as  measures  of  the 
antiquity  of  man  upon  the  globe.  The  geologist  classifies  lat^r 
geologic  time  as  Cenozoic  or  the  era  of  modern  life,  dividing  it  into 
Tertiary  and  Quaternary  (or  Pleistocene),  and  subdivides  tbi?  Ter- 
tiary into  Eocene,  Miocene,  and  Pliocene.  But  no  part  of  the 
geologic  reconi,  as  hitherto  interpreted,  is  more  indefinite  than 
that  of  the  transition  from  Tertiary  to  Quaternary,  or  from  Plio- 
ctme  to  Pleistocene;  and  this  indefiniteness  is  especially  unfor- 
tunate for  American  anthropology,  since  it  was  about  this  period 
^that  the  autochthon— the  primeval  inhabitant  of  the  i  -  t  — 

irst  appeared.     It  is,  indeed,  customary  to  recognize  tl  gi- 

cally  recent  glacial  period,  during  which  northern  United  Statues 
was  '  '  '    LT  southward  to  the  thirty* 


,  eigb 


the  Qaaldnmry ;  but  it  is 


:>raing  apparent  that  this  period  is  too  long  and  loo  vaguely 
''defincni  to  satisfy  Inquirers  for  a  date  of  man^s  origin. 

Recent  r*                              :  -            '                                 ju 

the  Mlssissii  ,  ,                          \\) 
that  the  glainal  vK^riixl  consist^Ml  of  two  epochs  of  humid  cdimalo 

ad  gli*'               "      '  '                                   ■           V4t 

that  rid 

[>llowed  by  dlniaml  c  y;  (3) 

it  the  intorvening  a-gnwiai  »'J><h n  w;v^  *>i  <  niMut^rann^  dnfir 


» "  r*frki»i«.?w 
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tioa;  aod  (4)  that  the  iHirlier  epoch  of  cold  was  the  longer, 
iboagli  thu  cokl  was  the  more  intense  and  the  climate  more 
fmriable  '  "     liiter  epoch, 

TheLt  lies  in  thfi  Atlantic  elojie  have  shown  more 

dofiaitiyely  (I)  that  the  inter^'al  of  mild  climate  separating  the  two 
cold  epochif  was  from  five  to  Um  times  as  long  as  the  post-glacial 
intemU ;  (2)  that  the  cold  epCK^hs  themselves  were  brief  in  com- 
IMmaoQ  with  the  inter-glacial  and  post-glacial  intervals ;  and  (3) 
Vtmt  the  eiirlier  and  longer  epoch  of  cold  was  attended  by  conti- 
offfital  fmbmerj*ence  reaching  four  or  five  hundred  feet  in  the 
1'  '      ,    York  and  extending  to  South  Carolina,  while 

t}  ion  of  the  later  refrigeration  was  but  forty  or 

i^  .  York,  and  scarcely  extended  beyond  the  great 

^     Ji^  Island  and  northern  New  Jersey.* 

D-  ^  ii  of  cold  and  wet  local  glaciers  formed  in 

the  1'  s  and  in  tliw  Sierras,  the  Great  Basin  (which 

then  naigifi»  U>uu4^  wu8  flooded  and  the  now  extinct  Lakes  Bon- 
ae^ille  mifl  Lahontan  were  formed,  and  into  the  lakes  great  vol* 
of  flond  and  dlt — the  lower  lacustral  beds  of  Gilbert  and 
s^  *  '  Ha^jded  rivers;  at  the  same  time  the 
BOfihem  ice-fihe*  >  ilown  into  the  Mississippi  Valley  as 

fmt  aa  the  Missouri  Ki  ver,  the  land  was  depressed,  and  both  glacial 
a:  '  '    ^  1  depomta  were  laid  down ;  and  it  was  at  the  same 

1 1  ue  Atlantic  coast  was  depressed  until  the  high 

I  f.  New  York,  Philadelphia  and  Washington  were 

hiaii  >ui  *  *:  it  the  rivers  built  greiit  deltas  of  gravel 

and  loam  of  the  expanded  ocean,  while  the  waves 

dropped  «hii  urr  R*<liments  all  over  the  lowlands.    With 

tba  interghii ^«.imth  the  glaciers  of  the  Western  mountains 

wcra  molt«l,  the  lakes  were  dried,  and  river -gravels  were  de- 
posit te  ahrunken  streams  over  and  cafions  were  cut  into 

the  c, ,  'bottoms;  in  the  ilississippi  Valley  the  glaciers  re- 

iTfiAted  and  the  drift-plains  became  forest-covered ;  while  in  the 
Baal  the  hutd  m  '  ^t  re-el  evatiout  &^d  there  was  erosion  of 

•Qcb  eortent  aa  to  h  rough  measure  of  the  duration  of  the 

warm  intervaL  During  the  later  epoch  of  cold  and  wet  glaciers 
agait:  "  '         *      ^    ky  Mountains  and  in  the  Sierras*  Lakes 

Bmar  n  were  refilled — ^the  former  to  overflowing 

*  upper  lacuslnd  beds  were  laid  down  within  them  ;  the 
I  \ce  again   invaded  the  Mississippi  Valley  and  formed 

tv  toro  ilrift-sheetii,  together  with  the  j>ecuUar  glacial-mud 

d»  p  ^1*  (or  loess)  into  which  they  graduate,  as  well  as  the  great 
t^ftxi  ■  "-^raine  stretching  from  Ohio  to  Dakota;  and  in  the 
Save  again  overrode  the  Adirondacks  and  the  New  Eng- 

KtmtA^m  /nQrad  of  SdciKD**  for  Hat  ftud  Joiw*  1968;  ^Seveiitfa  kuxmX  Export 
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land  ranges^  crept  southward  to  Long  Island  and  northern  New 
JeT8&j,  and  heaped  up  the  eastern  extension  of  the  terminal  mo- 
raine, and,  as  it  melted,  gave  origin  to  the  Champlain  dep*j«its 
of  the  New  England  rivers  and  to  certain  distinctive  aqueo- 
glacial  gravels,  of  which  those  of  the  Delaware  at  Trenton  are 
the  type. 

The  lower  lacustral  deposits  of  the  Great  Basin,  the  aqiieo- 
glacial  deposits  of  the  Mississippi  Valley,  and  the  ancient  deltas 
of  the  Atlantic  slope  are  correlated,  partly  because  (1)  each  attests 
a  great  and  similar  climatal  episode,  because  (2)  it  is  evident 
that  each  of  these  episodes  was  so  extreme  as  to  aflFect  the  entire 
breadth  of  the  continent,  and  because  (3)  there  are  no  indications 
among  American  geologic  deposits  of  other  episodes  with  which 
these  might  be  confused ;  the  upper  lacustral  beds  of  the  Great 
1,  the  upper  glacial  and  aqueo-glacial  deposits  of  the  Missid- 
Ippi  Valley,  and  the  glacial  deposits  of  the  Atlantic  slope,  are 
"correlated  upon  similar  grounds ;  and  the  harmony  among  th© 
various  records  gives  cumulative  proof  of  the  accuracy  of  each. 

By  these  researches  of  the  last  decade  the  earlier  conceptions 
of  Quaternary  history  are  greatly  expanded,  and  the  hitherto  ob* 
scure  relation  between  the  Tertiary  and  Quaternary  is  made  clear. 
Where  they  contain  vertebrate  fossils,  the  earlier  and  even  tho 
later  of  these  deposits  are,  it  is  true,  referred  to  the  Pliocene  by 
paleontologists,  while  physical  geologists  refer  the  entire  series 
to  the  Quaternary;  but  this  discrepance  is  one  of  classificatiott 
only,  and  in  no  way  aflfects  the  phenomena  classified. 

The  sequence  of  events  made  out  independently  in  the  three 
widely  separated  regions  may  be  depicted  us  in  the  tv 
diagram  (Fig*  1),  tepresenting  the  temperatures  and  1;  i 


TPnyy 


CKi«Ttiicc  er  MAN  vognniL 


iM*MJiytti 


Fia.  t— GmArmc  BxFsxetwiJ^nom  of  Cux^n  astd  (Suxvata  vs  Mtitdhs  of  res  Uucd. 


Mt.n  n» 


*' rnary  time.    By  such  a  chroni: 
irately  measure  tlie  antiquity  of 


during  late  Tertv"- 

graph  alone  is  it 

paleolithic  man,     SI  n 

be  measured  by  pldiii -..,    ,.:.      ,  ~y 

be  mearered  by  the  recjords  of  invertebrate  life,  and  tliat  the  ver- 

lebpatee  afford  by  fa^             "it  delicr  v          '    .>, 

measure** :  but  tlir?  s>               ven  the  ts 
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with  that  marking  the  transitory  stages  of 
it,  and  must  give  place  to  the  still  more  precise 
dircmociiGrtor  affordiMl  by  the  brief  and  sharply  defined  cHmatal 
fpbodes  of  later  geolug^ic  time;  the  human  records  of  di verse 
mt^aoA  cam  only  be  correlated  in  terms  of  these  brief  episodes ; 
ta  asoertaining  '  tions  of  paleolithic  man  to  the  two 

kmmn  elimatal  t ,  ,.  ,l,^  of  the  past,  it  is  immaterial  whether 
f  be  caliad  Tertiary  or  Quaternary,  It  is  the  special  merit  of 
gnphio  method  that  it  exhibits  quantitative  relations  (for 
vbilis  Ttrbal  langnage  is  commonly  qualitative,  graphic  language 
is  always  quaDtitative) ;  and  in  the  present  case  it  affords  a  means 
af  mfloaitTiii^  the  coip^  of  the  evidence,  and  of  instantly  de- 

'  the  fcaeousi^*.  i  .  ^Is,  of  human  antiquity* 


thenticiited  discoveries  of  human  ral- 
|r  /  1  I '  deposits  whuse  places  may  be  fixed 

In     ^    ^      ;  :  :      record  forming  Fig-  1-    Aughey  records  two 

ehi|'^^  *Luitkiiit  ij'  fr'»m  the  loess  of  the  Missouri  Valley,  one  of 
ibfltD  cmnmir  f  rui  1 1  , 1 1 1  ■  i  ^  diately  beneath  an  elephantine  vertebra ; 
IBai  !  t  numbers  of  quartz-chips  in  a  Cham- 

plam  ;..,—  .  .  ...^  .,1..  ,.  ,,p|n  at  Little  Falls,  Miimesota,  which 
■rengaixied  by  many  archaeologists  as  unquestionably  artificial; 
K*  H,  Wind  '  Tie  and  copi>er  implements  as 

wcU  aa  bumtii.  •  aqueo-glacial  ten*ace  of  the 

Mifl0iaBipi>i  near  Minneapolis;  Belt  several  years  ago  found  a 
foMfltaed  human  skit''  V  tc)  be  the  westernmost  ex* 

ienaion  of  the  looss  ii:  ■  i  has  shown  that  the  geo- 

V  »  of  an  ancient  hearth  found  in  excavating  a  well  in 

w>rLiitrn  i>eir  York  indicates  that  it  was  constructed  during  the 
ri^^*»g  eptiodoa  of  tha  last  gkujial  epoch;  a  few  years  since 
diaomnerDd  a  chippiHl  obsidian  implement  imbedded  in  the 
laciistral  mark  of  western  Nevada;  McAdams  notes  the 
fiadisij^  of  a  atone  axe  in  loeea  seventy  feet  Ixmeath  the  surface  in 
niiocjiji;  and  among  the  most  recent  and  satisfactory  archieologic 
j»>^  .x'..,r?..u  rkf  this  country  are  those  of  two  chipped  implements' 
ill  t  foond  in  Ohio  by  Dr.  C.  O-  Metz,  at  MadisonvUle 

aftd  1  in  deposits  of  loess  and  aqueo-glacial 

sravi%  '   .        \  .  „  .      is  shown  to  represent  a  closing  episode 

But  it  is  in  the  aqueo-glacial  gravels 
'  *  '>  were  laid  down         '   Mi- 
ne hundred  mil*  V 
Boriliwaiil,  and  which  have  been  so  thoroughly  studied  by  Ab- 
thal  ibo  m    '    ^  ^  ^     ive  proof  of  the  existence  of  glacial 
ia  firand  \  h                       too.  that  the  most  satisfactory  evi- 
ls                                                   ;iditions  by  which  paleolithic 
wafc  £?iu«vui»vii.^j.    ^b  1^  ciA^uiucant  that  in  all  these  caadft 


af  tiut  later  glacial  epc»ch. 
I  Delaware  T'  '^ 

sly  witi 
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tbe  human  relics  were  found  in  deposits  representing  the  closing 
einsodes  of  the  later  epoch  of  Quaternary  cold. 

There  are  several  cases  in  which  traces  of  human  acti\aty 
lave  heen  reported  from  older  deposits,  but  in  which  the  discov- 
ries  are  not  so  well  authenticated.  E.  g.,  there  is  Dr.  Koch'S 
"well-known  record  of  the  finding  of  mastodon  remains  in  the 
Osage  Valley,  Missouri,  associated  with  human  implements  and 
traces  of  fire,  in  deposits  probably  contemporaneous  with  those  of 
the  earlier  ice-sheet ;  but  the  geologic  relations  have  never  been 
clearly  made  out,  and  the  verity  of  the  discovery  has  always  been 
(perhaps  unjustly)  questioned.  The  finding  of  a  fossilized  human 
bone  at  Natchez,  Mississippi,  apparently  associatetl  with  an  early- 
Quaternary  fauna,  is  equally  well  known ;  but  the  attendant  cir- 
cumstances were  not  such  as  to  carry  conviction  to  the  minds  of 
contemporary  students.  Lewis,  also,  has  described  a  paleolithic 
implement  from  aqueo-glacial  gravels  at  Philadelphia;  but  he 
did  not  personally  witness  the  discovery,  and  was  not  certain  that 
the  object  came  from  the  older  (earliest  glacial)  and  not  the  newer 
(latest  glacial)  gravels.  It  is  significant  that  in  all  these  cases 
the  testimony  is  internally  defective;  and,  since  its  fi'  -e 

would  many  times  multiply  human  antiquity  as  establ  f*y 

collateral  evidence  (as  clearly  shown  in  Fig.  1),  it  would  fieem 
especially  wise  to  reserve  judgment  upon  it. 

There  are  other  cases  in  which  human  remains  have  been 
found  in  such  position  as  to  indicate  great  antiquity  measured  in 
years — e.  g,,  the  shell-heaps  of  Damariscotta  River  in  Maine  and 
8t.  John's  River  in  Florida,  representing  a  fauna  now  extinct  or 
displaced  ;  the  enormous  shc*ll*heap  at  San  Pablo  on  tlie  Bay  of 
San  Francisco,  which  evidently  represents  a  vast  period  of  build- 
ing; the  shell-beds  and  superimposed  deposits  of  the  Aleutian 
Islands,  which  have  been  shown  by  Dall  to  represent  at  legist 
three  thousand  years  of  accumulation,  etc. ;  but  in  none  of  thc^e 
cases  is  it  possible  to  reduce  the  historic  time-imits  to  definite 
geologi c  t ime-ii nits. 

There  are  still  other  cases  in  which  human  relics  havo  been 
reporteil  f  mm  deposits  of  considerable  geologic  age — e.  g„  in  Calu^* 
veran  County,  California,  near  Golden,  Colorado,  etc, ;  but,  while 
the  archfl&ologic  evidence  would  seem  conclusive  in  at  least  on© 
of  these  instances^,  it  is  impossible  to  confidently  transmute  the 
palo<mtologio  n^cord  of  th(5  age  of  the  dei»osits  into  the  pbystca^ 
record  which  alone  is  sufficiently  refmed  for  the  measure  of  hu^ 
man  developm^mt ;  and  it  would  thuH  st^*m  wLso  to  reserve  judg* 
ment  in  these  eases,  also,  with  respect  to  tl-  -'*^tr-j,.f ;.,n  ^.f  n..» 
de]>ciRitH  as  well  as  to  tlie  aftsociation  of  the  t 
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hiimgn  population  upon  the  North  American  Continent  during 
tlie  later  ice  epoch.  The  records  are  not  equally  decisive,  it  is 
true;  the  r  of  Miss  Babbitt's  quartz-chips  had 

bi*.r*  iiTi.-'.   .     ., ,,  ^.  .   present  a  biage  of  culture  \videly  dif- 

(•  m  thiit  ri'fpn^ented  by  Winchells  objm^ts  from  the  same 

i|y{Kjeil  ;  "  Wn^n  suggested  that  Me  Adams's  axe  may  have 
bvecian  i^  rioug  inclusion;  Belt's  untimely  death  prevented 

staUfmifiii  of  the  geologic  position  of  the  Colorado  skull ;  the 
ir-      '  *      "  t  uctural  evidence  of  the  antiquity  of  the 


Sr^^rti 


^     .ed  by  its  fresh  as^x^ct  and  modern  form; 

ft*8  haarth  was  not  seen  by  the  geologist  who  studied 

Yet,  however  the  doubtful  cases  may  be  weighted, 

y  bt  cumulative,  [MirU  of  it  are  unimpea*?liable,  and 

of  Uie  existence  «>f  glacial  man  secmis  conclusive.    But 

"  '  r*i"*-*?*  existence  during  the  earlier  epc»ch  of  ghi- 

mive;  and  the  evidence  of  still  earlit^r  human 
oeettpiuicy  ot  tht?  continent  is  not  reducible  to  the  terms  of  defi- 
iri4.>  ._^*^  Jinrir  ohronokigy*  Moreover,  there  is  a  body  of  negative 
b  is  worthy  of  consideration*  The  lower  lacustral 
in  have  been  as  carefully  explored  as  the 
no  trace  of  himian  remains ;  the  oldest 
fUrial  ami  aqueo-glacial  deposits  of  the  Mississippi  Valley  have 
\p  *        '    '      ^'  '        ka,  Illinois,  Missouri,  and  Ohio,  as  care- 

f'l  ^       is,  but  (if  Dr.  KtM-h's  famous  find  Ui  ex- 

•i)  DO  trar<*«  of  human  occujmncy  have  b<:*en  found;  and, 
'      *"  rdl,  the  dep<^sits  of  the  earlier  cold  ei>iK^h 
ict  of  Columhiu  have  binim  scanne<l  for  years 
t^a  dci»?n  rniine<i  c<dlectors  ancl  not  a  single  object  of  human 

mmmi^ ^'   ^ *    -n  found  within  them,  thougli  thousands  have 

he^'n  '  r{nci%  and  though  it  might  be  shown  that  the 

tt''  lif*^  were  as  favorable  cm  the  Potomac  dur- 

'^  V  were  on  the  Delaware  during  the  later. 

I'ologic  discoveries  of  America  display  strik- 
development  exhibited  in  the  relics, 

- -       "^  turtles-backs'*  to  finely  chipj>ed  flintp 

*%aiid  even  copper;  but  whether  this  disparity  indi* 
-ron  in  certiiin  cases — and  thus  weakens 
J    human  nntiqnity — or  heterogeneity  in 
population,  can  not  yet  be  decided.    Whatever  in- 
1  upon  t1  *  '    cases*  h  "    re 

tt  only  '  ice,  but  <  fe 

Itiflin  of  culture  c^Ue^l  paleolitbic,  in  the  later  cold  epm^h  of  the 

jflgg^] ^    1      »•  •    :..,!.    1    i^^-ioQg  that  the  autochthon  must  have 

fboBfl  epoc*h,  but  the  objective  evidence  of 

pf  been  ascertained ;  and^  since  the  date  of 

OTi^ii  '"  nnknown,  it  can  only  he  said  that  the 
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imleolithic  stage  began  toward  the  close  of  the  hiter  cold  epoeh 
and  extended  well  toward  the  historic  period,  probably  overlapping 
far  upon  the  neolithic  stage.  Thus  the  place  of  paleolithic  man  in 
the  chronograph  art'ordetl  by  geology  is  that  shown  in  Fig.  1. 

It  should  be  pointed  out  that  the  human  period  of  America 
can  not  be  synchronized  with  that  of  Europe,  since  the  geologic 
chronometer  employed  abroad  is  not  sufficiently  sensitive.  It  is 
true  that  Penck  *  and  otherg  have  recently  read  from  the  glticial 
and  associated  deposits  of  the  Alps  a  cliraatal  record  coinciding 
exactly  with  that  recognized  in  this  country  f  (s^ave  that  the  du- 
ration of  the  epis(x!es  is  less  closely  measured),  and  that  MortiUet  J 
and  others  have  infeiTed  a  definite  climatal  sequence  from  lht» 
Conttptttiu  qf  Qtuittmary  Hhtory, 
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injj  deports  of  central  France;  but,  as  sthown  in  the  ac- 
ipenying  tabH  the  reeonlfi  are  not  accordant  in  their  entirety, 
'*l  to  c«>muif>n  terms  by  jnxtaiMXsing  the 
f  \       '  rnary  episode*  of  the  lowlands  with  one 

f  le«  of  the  later  Quaitjrnar>'  in  the  mountains.    This 

aii'»  -  '     -  '  ■  M-i  tho  nndtince  as  to  the  antiquity  of  man  on 

oppv  Atlantic,  but  runs  counter  to  current  opinion 

»  t*nit  ^ith  certain  cavern  phenomena,  and  can 

til*-..-!,.!'  h  a8  only  a  possible  one.     In  this  as  in  other 

pi'  correlation    is   incompetent    if    not    utterly 

he  epiHodee   dealt   with   were   8f>   brief   that 

*;r  among  the  higher  animals  was  unquestiou- 

Bi  '♦  import^int  than  chronologic  variation — imleed,  the  latest 

iu  ^»'aring)  dcpoHit.s  of  tlie  Great  Ba>sin,  wliicb  are 

r« :  1      M'euf*  upon  paleontologie  grounds,*  appear  to 

kliV9  mi  <il«ler  facie»  than  tlie  oldest  relic-bearing  river-deposits  of 

XL 

Tb»  chipped   implementH  found  by  Aughey  appear  to  have 

\m         '  ■  '     1>f>ttom  of  the  shallow  lake  or  muddy  swamp 

•^  -.H  was  accumu latent ;  since  the  loess  itself  con- 

>  ti  mud,  and  since  the  basin  in  which  it  was  deposited 

Wfw^  ■   the  north  by  the  Qimternary  rjtrr  de  glace,  the  cli- 

Binf*'  ^H^n  cold ;   and   the  asscKnatetl  elephantine  re- 

r  the  ass*rwiatit»n  of  nian  and  mammoth.     The  relics 

ti  *'"W  little  light  upon  the  habits  of  their  makers,  but 

»i  wi*re  Wi'll  ?^dvanced  in  the  fabrication  of  chipi>ed 

IT  idian  implement  from  the  Nevada  lako- 

l-  -J .  ,as  all  appenranct^  indicated),  it  must  have 

h  !  in  a  Hhallow  and  quiet  bay  of  the  saline  and  alkaline 

I  '  lually  buried  beneath  its  fine  mechanical 

J  I    precipitates;   as  iudicatrd   by  the  asso- 

i  fossil  bfinc«  and  teeth,  its  makers  must  have  been  contem* 
J  ^     ^^  ^  horseman  elk  or  dt*er»  an  elephant  or 

^  <tic  ox,  and  other  extinct  animals  com- 

V  re/erreti  to  the  later  Pliocene;  but  the  single  implement 
I  "'       f  .1      I    I   *     and  customs  of  the  people  it  representa*^ 

^  K-eil  far  in  the  art  of  stone-chi[)ping.    Oil- 

was  ioi^ted  on  the  south eni  shore  of  Lake  Ontario, 
^^^.  r^...tn  '-^sanded  by  continental  tilting  and  obstruc* 

Hpfp^'  by  the  later  Quaternary  glacier^  and  was 

\i  when  fnrtber  tilting  of  the  land 

A  „    .  ...    ,,,.,      liore;  and  since  the  lakewttscon^ 

f  1  h  and  «i«t  by  the  mer  de  qUwe^  tlie  temiieratun^  of 

tktt  Uia«»  UkUh\  have  been  low  and  the  surface  of  Uje  water  dottetl 
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by  floes  and  icebergs  in  spring-time,  if  not  all  the  year  round.  Tho 
heaHh  itself  tells  only  that  its  builders  knew  the  uses  of  firo>  and 
constructed  rude  fireplaces,  but  is  silent  as  to  their  knowltMlgo  of 
water-craft,  as  to  their  implements  and  utensils?,  as  to  wbetlier 
they  were  hunters  or  fisliermen,  and  so  as  to  nearly  all  of  their 
habits  and  customs.  Miss  Babbitt's  quartz-chips  appear  (though 
the  geologic  relations  are  somewhat  obscure)  to  represent  the  si  tit 
of  a  primitive  workshop  or  rendezvous  ou  the  banks  of  a  river 
heading  in  the  ice-sheet  a  few  miles  or  scores  of  miles  up-stream* 
The  artificial  origin  of  the  chips  has  lM?en  disputed,  and  is  in- 
dicated  by  their  concentration  in  a  certain  local  stratum  and 
their  absence  from  contiguous  strata  and  other  localities  rather 
than  by  their  form^tho  distribution  being  apparently  explicable 
only  on  the  hypothesis  that  they  were  artificially  accumulated, 
whether  or  not  they  were  artificiaLy  fabricated.  The  rude  chips 
throw  no  light  on  the  habits,  customs,  or  environment  of  the  men 


Kv  Mpt^  wiw  liiid  down  by  a  txirbuJent  ice-beariiig  river  but  a 
l»  ^  from  Iho  glaciers  margin.     The  implomeut,  unlike 

Ihr-  ^    '    '        '       '  ^'-(h-e,  and  K  H.  Winrbell,  i«  of 

thr  r-  i  paleolitbic,   an<l    ihu»  imHcate.s 

|»T  !i«i  among  its  makers;  but  neither  alon©  nor  in 

c  *^        TTiilar  impb*ment  found  by  tlie  same  Indi- 

ra i  rns  at  Lr>velands  does  it  tell  whetUer  the 

tiihiil*  ictffront  in  the  Ohio  valley  was  hunter*  fisher- 

»rr^*'  IroAn,  Iroglodyte,  nomad,  or  house-builder;  and 

If  J  i^viflimee  ^uggests^  eonditions  of  life  approaching 

tl  limau. 

v^  ..   ..    -...-    i -'    man  of   Trenton   flourished,  the  later 

Quaternary  #wi?r  de  glaee  covered  New  York  and  New  England, 
0did  f«xtetided  fjir  into  northern  New  Jersey  and  Ppnnsylvatiia. 
Tke  ice  was  fpctra  five  hundred  to  one  thousand  feet  in  thiekness 
Bear  its  ttuu^j^n,  ami  uverfloweil  the  highest  mountains,  though 
tlu«]r  ionifiwlu  '    '  its  progn^as;  the  land  beneatli  was  some- 

wTmt  f^^pra•^*  tilted  northward  toward  the  iee-f ront ; 

i**d  riven*,  born  upon  and  beneath  the  edge  of  the  iee- 
'       '      *'    '     '      'Y  oourseg  and   into  the  8ea,  gliKual 
I  U?  upon  their  surfaces  floated  iee*floe« 
with  larger  pebbles  and  an<m  with  great  bowl- 
'1^   iu«*tt*«  riverrt  was  the  Delaware,  w^hieh  was  trans* 
it«  middlf*  course  from  a  constricted  torrent  rushing 
9^  t  rocky  bottom  (as  it  is  to-day  and  as  it  was  anterior 

It.  .«.>  ,..  ..d  ice-epoch)  into  a  broad  slack-water  estuary,  tidal 
pfobably  to  the  mouth  of  the  Lehigh.  This  estuary  found  its 
m  the  ire,  wliere  now  lies  the  t^irminal  moraine 

(ju  .    1 L*) ;  and  at  what  is  now  the  head  of  tide  at 

Tfmttun  it  embfiuchfid  into  a  broad,  s^^allow  bay.  At  the  lee- 
fieODl  it  gftthered  a  barvejiit  of  cobble-stones  which  were  washed 
4ifvii-«teHiiiii  and  deposited  in  a  series  of  terraces  more  than  one 
lisadred  feel  in  height  and  two  miles  or  more  in  widtli^  extend** 
iti.    ^  ■«       t  1       •      ^,  the  cobbles  growing  finer  and  finer 

fi'  -  of  gravel  and  sand.     There,  too^  the 

-  tnl  wnth  glacial  mud — the  rock-flour  forming 
n^i   "H  '   mill — which  was  more  slowly  deposited 

fnrm  I  sometimes  enveloping  the  cobbles  and 

Hi  with  the  finer  gravel  and  sand  as  far  south 
M  most  abundantly  above  Trt^nton.    There, also, 
ri  itiind,  finf*  and  coarse  pebbles,  great  bowldem, 
.  which  were  frozen  into  ice-flrjes,  floated 

— ,  i  dropiM>d  as  the  floes  meltetl,  ecinally  far 

rard.  but  nuwt  abundantly  where  the  river  embouched  into 
»!"«  ling*  I  Hupd  cur- 

il  d*^t>o-  from  the 


4enL    Aiii* 
form^nd  in 
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terminal  moraine  to  Philadelphia.    They  ar**  moRt  cad 
the  great  gravel  terrace  just  south  of  Belridere,  ^ad^ 

ish  in  voluint*  and  hf4ght  and  c*ven  mergf*  into  thf* 
\num  by  whirh  they  are  in  part  uvt>rlaid   between 
Trenton,  become  conspictnnis  again  at  Trenton  (vvhei 
an  an\a  <»f  fully  fifty  SMipiaire  mili*s,  and  are  t^xpostxl  inj 
ral  and  nrtilicial  excavation  bi4o%v  th€»ir  maximum  1 
and  near  the  city),  and  fiually  ili&iap[M»ar  near  BriiitolJ 
cobbles  are   largely  dretlged   from   the  channel   to 
Philfwlelpliia.     They  are  in  part  overlaid  by  moder 
into  which  they  appear  to  mer^e  midway  between 
and  Trenton  ;  and  they  repose  uncouforumbly  upon 
ermled  surface  of  the  Columbia  formation — the  aqneo 
]H>sits  of  the  earlier  cold  epfxOi  of  the  Quaternary- 


Trenton,  whnn^ 
and  gravels. 
By  j^tructiin 


th<^v  fill   ii  basin  li 


w  if  b  ( ^oliiMiiriai 


compu^itiun,  and  tu]^ 

I  '-    ■ 

their     geologi^ 

they  fix  the 
origin.    At  Trti 
posits  consist 
gravels  more 
ous    than^    h\x\ 
undifitinguishfl 
those  of  the 
which    the    t€ 
raino  merges, 
with  l)owlder 
hundriNi  cnhicj 
unie,  til        ■    tJ 
in  a  nt 

loanu    The  enl 
nniji      '         '  ^vn 

its 

indicative  ut 
ami  thus  of  st 
and  th»*  >»nwlcid 
thr  :  it] 

ly  it '  - '••% 

iif  ifhowu  in 
ducwl  from  ttj 
^'iive  gravel-pit  half  a  mile  f^^'^^    '^i 
tions  of  these  gravek  to  tb 
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ifHcu^nfpnmmtm^  the  kter  deposit,  and  th«>  homogene- 
n  pftt$8in||r  downward  into  roarsu  gravels  representing  the 
<fL     Tljp   tliickn^'iiH  of  the  depusit  ranges  from  a 
Uj  flirty  feet  or  intire ;  and  iti>  burfaee,  where  it  has. 
misioiit  funns  a    - 


lorty-tive   feet   tn 

m;  this  in- 

,  w,  it^e  deposit  be- 

moa^ure    of   the 

nl   tilting  of   the 


AM)  UUAVtLl. 


Lhu     Trtntou 

twn  types  of  im* 

«ni  found— -rix,, 

'  "    and     the 

IK^"  imph*- 

Iwl  by  Abbott 

littiau    I 

lire    '      _■.  ■  I 
|)eeu1iar  argiUUo 
^^     dew 

S  or     flg.4.- 

rhich  occur  in  mnch  nnniberx  tliat  over  twonty-fivo 

kve  lieen  eulleete<l  by  A  Idiot  t,  are  Heldrmi  water-wurn 

|uently  Weathered,  while   tht>  bowlders  are  somewhat 

wator  and  similarly  wi?athen^d.     It  is  significant  that  the 

'Und  throughr)Ut  the  deposit  ivunx  top  to  hot- 

..aitly  in  the  lower  half  and  in  progressively 

indanoo  from  bottom  to  top  of  tho  upjmr  half,  while 

1  only  in  the  upper  half  and  in  pro- 

e  npward  ;  it  is  also  noteworthy  that 

fof  implement  aro  occasionally  found  over  coniigttous 

*  1)  were  above  wjif 
I'i  i  I),  commonly  a- 

implements  of  higher  type;  and  it  is  equally  note- 
' '  "    T-it^  of  higher  type  occur  over  the  surface 
never  within  them,  while  the  ruder  Im- 
found  wtthm  the  ipra%'eb  do  not  occur  upon  the  gravel 
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The  geologic  evidence  of  the  environment  of  the  eel 
the  Delaware  River  is  complete  and  intelligible :  the  con 
the  deposits  proves  that  the  Trenton  gravels  were  laid  d< 
the  northern  part  of  the  country  was  occupied  by  ice,  fl 


I  t^minal  moraine  was  forming ;  their  structure  andj 
W0  that  they  were  laid  down  in  shallow  f 
dr  distribution  indicates  unmistakably  thr 
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<b#  gl/^-"*-i  '^ricKl ;  it  is  gorged  in  spring-time  witli  ice-floes  formed 
vilhii  I  area  and  swept  into  it  by  its  great  affluent,  as  was 

Ui  '    h  ^tvrire  throngliout  a  longer  and  more   rigorous 

B'u.  -.  ,  ,uiti  :L>  L*'itum  is  a  submerged  terrace-plain  of  loam,  sand. 
Hid  gTATel  ilifferinj?  from  the  Trenton  gravel  only  in  the  less  pro- 
pmtlaa  of  Ice-bon  '  ials  within  it.   In  the  shoal  Susquehanna- 

CBieBpeake  estnrr^  ^  \  a  gi*eat  variety  of  aquatic  plants,  har- 
toring  multittiddB  of  minute  animHls^  which  together  furnish 
'  "  ''  '  ^  water-fowl,  and  just  as  it  is  now 
«1  fishing  and  hunting  ground,  so  it 
\  a  re«on  of  the  aborigines,  as  attested  by  the  village 

sbfknts;  and  since  its  shallow  waters  may  be  waded 
-u  ji  and  the  simplest  wat^sr-craft  outlives  the  low 
UBoWB  of  il^  »t*>rins.  the  prinntive  spear-head  anri  stone  sinker 
d<mbtl»fl  und**rlio  the  cartridgc-sludl  and  lemlen  sinker  of  the 
pif  icnt,  juHt  as  the  **  turtle-back  "  of  Trenton  underlies  the  finely 
chipped  flint  of  the  surface.  During  the  later  ice  epoch  of  the 
Qoatflniaiy  the  climate  of  the  Delaware  e^tuaiy  was  less  tolerable 
tfaMi  thut  of  the  present  Che8ai>eake  estuary,  but  other  conditions 
wvTO  more  fav  "  to  concentration  of  piscine,  avian,  and  human 
tifb  within  ai;  it  it.     There  the  river-breeding  fishes  w^ere 

gkippad  in  their  ioFtinctive  ascent  toward  former  spawning- 
gnmnds  ^'  '    ir  kinrl;  there  the  migratory  birds  must 

ba;v9  end*  juiinieyings  to  nest  and  hatch  ;  there  also 

the  flonit  forced  southward  before  the  advancing  ice,  must  have 
gnfim  nii      V     ^  1;  there  the  land  fauna,  presse^l  by  the 

Mrihem  •  td  by  the  forage  and  carnage,  must  have 

Havered  ami  multjplied  ;  and  there  primitive  men  must  have  con- 
ffUgml^d  and  dominated  over  all.  It  is  true  but  not  sui-prising 
Ihai  the  frasfile  remains  of  fish,  fowl,  plants,  or  even  human  bones 
have  never  h€*en  foun«i  in  the  porous  and  thoroughly  leached 
Trenton  icravels,  aasociat^^l  mth  tlie  implements  and  the  more 
miiTTiTr  bonei  of  inA«t/>don.  bison,  and  reindeer ;  but  the  locality 
waa  as  dtiftair  lie  ieo-frtnit  fvs  the  arctic  bree<ling-grounds  of 

lo-.?ftv  iind  lu  .  -  ,.  ly  mild  climate  is  attested  by  the  wonder- 
fi:  tidani  implements  and  the  numerous  population  they 

V  The  artificial  ori^n  of  the  "  turtle-backs  '*  has  been  ques- 
L  itnd  their  abundance  has  been  regarded  as  proof  of  their 

Tpi         '  '  '  '        '        not  a  work  of  supererogation 

k.  ^  J  1  .  els  are  largely  wrought  for 

lailway  b&Uaift,  and  have  been  sciumed  by  the  thousand  tons  by 
M^er         *  ■''*   *^     *   ^       f  rewani  before  their  eyes,  and  to 

f^fiRn-  ii  the  implements  are  fashioned 

r.  sit  in  the  form  of  natural  pebbles.    Of 

anj'  fiuii^jr^-^  «'*»^  -'  ...Ktliilv  selected  at  random  from  the  gravel- 
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bank  or  the  collection,  ton  per  cent  to  thirty  per  cenij 
mistakable  traces  of  desigiii  a  somewhat  larger  per 

gest  but  do  not  prove  designi  and  not  mi      -...■ 
strike  the  student  aa  natural,  when  the  in   i  a  8i 

examined  separately ;  and  when  examined  collective! 
sjxjndonce  in  fonn  and  mode  of  fracture  betwfr- 
tle-lmcks; '  **  failures/'  **  spawls,"  **  chips/*  and  \ 
ments  compels  the  cautious  geologist  Uy  question  whti 
demonstrably  or  even  probably  natural :  the  series 
the  certainly  natural  to  the  doubtfully  artificial,  b^ 
certainly  artificial  to  the  doubtfully  natural. 

The  **  turtle-backs  '^  tell  nothing  of  the  customs  of  i 
since  their  function  is  unknown ;  whether  they  werol 
nets,  whether  they  were  hammers  or  axes  used  eitlierj 
or  attached  to  withes  or  handles,  whether  they  were  j 
holds  of  the  Patagonians,  whether  they  were  employti 

r first  for  cutting  the  ice  an<l  then  for  eviscerating  anti 
fish,  or  whether  they  subserved  a  variety  of  purposes,) 
determined.    The  environment  read  fi*om  geology  ii 
the  Trenton  man  was  a  hunter  or  fisherman  who  used  i 

^primitive  tools  of  his  mysterious  craft  within  the  w^ 
than  upon  the  land,  and  thus  appears  to  materially 
range  of  hypothesis  as  to  his  activities ;  but  the  exti 
labor  indicated  by  the  vast  numbers  of  unworn  impl^ 
gests  that  the  rapid  modification  in  envii'onment  and 
accompanying  the  ice-invasion  outran  the  resulting 
in  appliances,  and  that  the  implements  were  really 
land  and  were  but  ill  adapted  to  the  new  conditions ;  ] 
troduction  of  a  new  type  of  implement  during  the  br 
gravel  deposition  gives  support  to  the  suggestion. 


So  the  margin  of  the  cloud  enveloping  the 
human  life  in  America  is  slowly  lifting.    Already 
nite  and  cumulative  evidence  of  man's  existence  durii 
ice  epoch,  wilh  a  strong » presumption  against  an 
than  the  first  Quaternary  ice-invasion ;  already  it  ia 
the  primitive  American  haunteil  the  ico  frotf 
^fertile  plain,  and  must  have  been  hunter  or  < 
his  environment  is  so  well  known  aa  to  partially 
acti.     *        '         *      "        '  "    *  •     '  "    u  yet 

an  ii  li  work 

descendant,  and  thus  the  mystery  of  man's  ultimat 
mains  enshrouded  as  darkly  as  ever. 


IJf  a  recent  paper  published  in  "  The  Popular  Science  Monthly  " 
for  February,  1888,  I  called  attention  to  the  effect  on  the  soil 
produced  by  various  burrowing  animals.  At  that  time  I  had 
not  86011  the  work  done  in  the  under-earth  by  the  Gopherus  Caro- 
finu3«  the  largest  of  our  North  American  tortoises,  a  creature 
wUeh,  ou  account  of  its  peculiar  habits  and  the  geological  effects 
wliicli  it  brings  about,  is  worthy  of  an  attention  which  it  has  not 
reeoivwL  It  is  a  well-known  fact  that  land-tortoises  are  jjarticu- 
Urly  abundant  on  the  American  continent.  Though  found  else- 
where*  and  once  extremely  abundant  in  other  lands,  they  are  now 
moel  I  "  ^  and  of  largest  size  in  the  Americas,  and  the  Gala- 

pagos   .  ?,  off  the  western  coast  of  South  America,     The 

greater  part  of  these  creatures  have  the  habit  of  spending  the 
of  their  li%'es  on  the  surface  of  the  ground,  only  resorting 

the  under-earth  for  occasional  shelter  or  during  the  annual 
period  of  re«*t  or  hibernation.  The  gopher,  on  the  other  hand,  has 
developed  the  habit  of  underground  life  to  such  a  degree  that  it 
may  fairly  be  reckoned  as  an  essentially  subten^anean  form.  The 
greater  of  our  Southern  species,  and  the  one  to  which  I  shall  dt*vote 
this  paper,  dwells  for  the  greater  part  of  its  life  below  the  surface, 
ooly  coining  occasionally  from  its  burrows.  It  appears  to  be  by 
far  the  largest  species  of  our  vertebrates  which  is  normally  sub- 
terranean in  its  miKle  of  life.  The  region  at  present  occupied 
by  this  species  is  narrowly  limited  ;  it  includes,  so  far  as  I 
have  been  able  to  find,  only  the  southernmost  part  of  our  Gulf 
State?,  the  southern  portion  of  South  Carolina,  and  the  seaboard 
ffgiOQ  of  Gkorgia,  Alabama,  and  Florida.  Within  this  consid- 
erable area  it  is  ' '  "■  ^  to  the  regions  of  the  sand-plains,  for 
in  tho<S5ri  district:^  ^^xs  it  find  the  soil  suited  to  its  peculiar 

hiibit 

Tl  ",  n  .siHiuld  be  noted,  is  of  considerable  bulk,  having 

in  ad:.  mens  a  length  of  fifteen  inches  or  more,  a  width  of 

aboot  twelve  inches,  and  a  thickness  from  the  breast  to  back  of 
&t»m  eight  to  twelve  inches.  At  first  sight  of  the  creature,  it 
sa@ais  as  if  itti  form  was  totally  unfitted  for  underground  move* 
menta.  Tlie  front  of  the  animal  is  very  blunt,  and  calculated  to 
oppoee  about  the  maximum  of  resistance  to  movements  through 
the  «irth.  The  fore-limbs  are  not  to  any  degree  specialized  for 
pr  with  the  f^arth  which  has  to  be  moved  t/O  form  the 

ba*...  -**   <^  '*  ^"'^'T  'l'^'^-^  not  differ  from  that  of  our  ordinary 
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turtles  and  tortoises^  which  is  fitted  for  gnisping  p| 
at  all  specialized  for  use  as  a  shovel  or  digging 
A  very  slight  examination  of  the  «audy  wood]and8i| 
principally  occupied  by  this  creature  will,  ho  we  ver>  * 
observer  that  the  gopher,  though  selective  process^ 
helped  him  in  his  arduous  ta^k,  is  by  dint  of  sheer  ni 
admirable  persistency  capable  of  floitii?  work  <^f  8i| 
nitude. 

The  traveler  in  Florida  may  uotiri-  ♦nt^n  ivKnn  i\ 
the  railway-train  that  all  over  the  surface  of  the  soil 
woods  lie  little  heaps  of  sand  which  contain  about] 
cubic  foot  of  material  which  has  bcH?n  throwu  upon 
since  the  last  period  of  rains.    Sometimes  there  are 
or  two  of  these  heaps  to  the  acre,  but  they  often  aiil 
many  as  two  hundred  or  more  in  that  area.    Where 
in  number,  we  may  remark  that  they  are  distributcwjj 
ous  line.    Where  they  are  very  plenty,  these  tortuouul 
sect  each  other  in  such  varied  directions  that  no  oi 
distribution  of  the  hillocks  is  discernible.     Closer  oSi 
will  show  that  these  heaps  are  thrown  out  i  ^ 

formed  by  the  gophers.    At  firattit  might  bo  m  | ; 
represented  the  points  of  entrance  or  exit  of  the 
passages,  for  it  seems  possible  that  the  soft  sand  has 

'over  the  opeidng  so  aa  to  conceal  its  original  positiouyj 
give  the  accumulation  the  aspect  of  a  mere  heap ;  bu^ 
dent  takes  pains  to  dig  down  into  these  little  mounds, 
that  they  do  not  communicate  directly  with  the  bur^ 
generally  impossilile  to  trace  in  the  loose  aand  thej 
which  they  have  lieen  thrust  up  to  the  surface, 
A  little  careful  searching  will  show  the  way  in 

I  curious  mounds  have  been  formed.    Here  and  therej 
perhaps  in  one  amid  a  hundred  of  these  mounds,  we  fit 
where  the  reptile  entered  the  ground*    This  opeuini 
seen  to  l>e  quite  separate  in  charact^-T  from  t' 
first  attract  the  ©ya    It  consists  of  a  clearly  * 
sides  commonly  somewhat  smooth  and  compiicted  by  ] 

^with  which  th^  body  of  the  creature  has  In        '  '  'on 

rThe  passage  inclines  steeply  downward,  dt  >;  a(| 

at  an  angle  of  fmm  20"*  to  .^0*^,  then  turning  at  the  d^ 
or  threft  feet  to  n  -  -  liorizontal  position.  On  the  stj 
tie  beyond  thi*t «  ,  i-*  a  heap  of  tUhris,  which  cci 

tf^ud  taken  from  the  |ki    :  -   ,    A  few  feet  in  fro 
the  pa.sN:>--  ut. ,.,.,. IT*.  iQ  j^,  il**^^  tl  by  loose  material' 
&iectt*d  I  I  lib  of  the  tunneh     Although  1  ImJ 

d 


ndeavnr  at  once  to  penetrate  downward 

,  _.  „  :„.y  obtain  their  food.    At  tlie  outset  they 

&y  by  frequently  backing  out  of  the  passage,  and  thrust- 
iac  t]i#  earth  beh^  '  m  in  their  retreat,  to  clear  a  considerable 
opeaiag.  Wlien  ,  ve  advanced  a  few  feet  in  the  excavation, 
thqr  caa»  to  dittchiirgo  the  material  excavated  in  their  advance, 
V       '  'hind  them,  and  leave  it  lying  in  the  chamber, 

m..  J   clones.    With  this  storage-room  j)rovided,  the 

(Opli^rs  are  able  to  advance  through  the  earth  for  the  distance  of 
mamm  jmr^  '  '  -  ^he  earth  compacted  by  its  own  weight,  by  the 
proHPixre  ^  t  rough  the  expansion  of  rootR,  and  the  action 

of  tbo  rain,  cKcupien  less  space  than  the  same  material  loosened 
in  the  progpe«i  of  the  burrow,  they  soon  become  hampered  in 
ihmr  Tnov<?mcnt»,  They  then  turn  toward  the  surface  and  eon- 
ti'  wxcavation    upward    until    they  have   attained  very 

n*  *^'*'  oiion  air.    They  then  use  the  great  strength  which 

fl:  <w«$e«34  Ut  thrust  a  quantity  of  the  burrowed  material 

Qpw^  risc'i*  above  the  surface  in  the  form  of  a  cone, 

ftttd  b_  .  ..^  :  _  in  the  burrow  thereby  gained  they  are  able  to 
f^a  few  feet  fnrthwr  in  their  tortuoms  line  of  advance,  when  they 
nosl  again  iseek  to  tV  '  ^^  a  portion  of  the  earth  in  the  man- 
aer  just  dusortbod*    S  mature  proceeds  in  its  devious  under- 

gtvrand  way,  coming  near  the  surface  and  pushing  out  a  portion 
•if  the  vand  at  ir/  -^  of  from  two  to  five  feet  in  its  path. 
In  tfnf»Tnanner  i'  tb  to  journey  at  times  for  a  distance  of 

li  of  feet  before  it  again  bae  occasion  to  come  to  the 

t*  i^reater  jbrtion  of  its  journey,  the  path  of  this  creat- 
«cv  m:i^tnB  to  lie  within  two  or  three  feet  of  the  surface,  that 
his^[  the  level  in  which  it  finds  the  roots  which  afford  it  food. 
A  appear»»  however,  from  the  points  at  which  they  emerge  in  the 
not  unlikely  that  they  occasionally  penetrate  to  the 
...  foot  below  the  top  of  the  soil.  Although  they  plen- 
ttft&Dy  occur  throughout  a  region  having  a  superficial  area  of 
acorly  *        '      '    '  ^  Tiiih^s,  they  appear  to  oxerciso 

a  port  ind   they  inhabit.     They  de- 

a:  f  place,  that  the  water-level  shall  not  be  within  a 

^iOt^u  leei  <»i   me  ^vr  ^  ind  that  the  material  they  traverse 

iha!1  bravery  o{.fii  1  sand.    This  is  probably  because  in 

t*i  ieascm  any  considerable  rise  in  the  level  of  the  ground- 

«  til      I  .4„„  .4,;^^  1^  them;  unless  they  could  quickly 

^  WB,  they  would  be  drowned*    It  is  often 

j>  tiit,  to  determine  in  an  approximate  way 

Ir  ^'  ^'^^Is  of  clay  and  other  indurated  ma- 

fcr  s  lie  near  the  top  of  the  sand  which 

Ff*  ihti  AurfiM^  in  the  Sonthom  Stat^a    Where  the^  beds, 
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too  compact  for  the  uses  of  this  creature,  come  within  a  short  dis- 
tance of  the  surface,  they  avoid  the  ground. 

The  geological  effects  of  this  creature  in  the  district  which  it 
inhabits  are  considerable.  In  a  region  extensively  occupied  by 
them,  they  turn  over  the  earth,  to  the  depth  of  some  feet,  with 
amazing  rapidity.  On  selected  areas  chosen  to  represent  the  work 
done  by  these  animals  I  found  that  the  number  of  hillocks  varied 
from  fifty  to  two  hundred  to  the  acre,  and  that  the  heapa  con^ 
tained  an  average  of  rather  more  than  one  fourth  of  a  cubic  foot 
of  sand  when  reduced  to  the  measure  of  compactness  which  it  oc- 
cupied when  in  its  original  place.  I  came  to  the  conclujsion 
that  it  would  be  safe  to  estimate  that  in  each  year  this  soil  matter 
thrown  up  by  the  gophers  on  the  surface  of  an  acre  amountt^i  to 
an  average  of  fifty  cubic  feet,  the  greater  portion  of  which  was 
uplifted  from  a  depth  of  a  foot  or  more  below  the  surface.  At 
this  rate  they  would  completely  overturn  the  soil,  for  the  depth  of 
foot  or  more,  in  about  eight  hundred  years.  In  addition  to  the 
tffect  produced  by  the  process  of  throwing  out  the  earth  upon  the 
surface,  these  creatures  accomplish  a  vastly  greater  amount  of 
subsoiling  by  continually  ascending  and  descending  in  the  earth, 
pushing  the  earth  l>ehind  them  as  they  go.  I  am  inclined  to  think 
that  they  displace  vertically,  about  the  amount  of  a  foot  or  more, 
all  the  sands  to  the  depth  of  about  three  feet  in  the  course  of  k*j^ 
than  a  century.  The  result  is,  that  in  the  regions  they  occupy 
there  is  no  distinct  soil  coating  whatsoever ;  the  thin  layer  of  Imlf- 
decayed  vegetable  matter,  rarely  exceeding  an  inch  or  two  in 
thickness,  lies  immediately  upon  the  sands,  which  are  scarcely 
commingled  with  the  humus  material.  Although  the  rapid  decay 
of  vegetation  in  the  warm  climate  of  the  South  may  in  part  ac- 
count for  this  pecidiarity,  I  think  that  it  in  the  main  is  due  to  the 
action  of  these  creaturt^s.  This  view  is  supported  by  the  observa- 
tion as  to  the  character  of  the  soil  in  places  where  the  gophers 
have  not  done  their  underground  work.  Thus,  where  the  ground 
is  too  wet  for  their  occupancy,  we  commonly  find  a  thick  cxmUug 
of  vegetable  matter  and  a  soil  which  is  charged  with  humu3  to  a 
considerable  distance  from  the  surface.  The  wet "  hammock  "  Of 
"  hummock  "  lands,  which  exist  as  occasional  patches  in  f '  •  ly 

districtj?  where  these  animals  are  plenty,  apparently  ov\ .  .id 

part  their  more  normal  character  of  soil  to  the  exemption  troiis 
the  overturning  of  the  superficial  materials  which  these  creatunss 
effect. 

There  is  another  important  way  in  which  these  ve 

^p^i,,-..-.- J  *^     "^^'-'-il  conditions  of  the  districtb  it 

1  thpy  make  their  burrown  I  ly 

1  -a  by  \^  They  !y 

iii  ....  ..,».»,*iied  ff '■•'  .-  I «j uglily  h*..,  ....  .  ..^  -^ 
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to  IliO  dtpth  of  Aoveral  feet  by  the  burrowing  of  these  animals 

iijit  no  Imco  of  this  oiiKuml  structure  is  shown  in  the  railway 

,1  .  i  ntli^T  rtits  exc»  '    re  by  a  rare  chance  the  eectiou  is  so 

'     ;   -Vnt  h  pcnetn^'  *w  the  level  of  their  migrations.    At 

t  I  was  greatly  puzzled  to  find  that  the  superficial  sands 

'     h  have  »       '     My  been  deposited  beneath  the  sea, 

ic<)  of  8t  iion»  which  is  invariably  brought 

mboat  in  -  formed  in  shallow  waters  subjected  to  a  strong 

n.     It  Wfis  only  when  I  came  to  reckon  on  the  influ- 

creatureB  in  dcstrojTJig  the  original  planes  of  strati- 

Softiion  thai  the  riddle  lM?came  plain.    So  far  as  I  am  aware»  this 

the  only  case  in  which  a  burrowing  animal  has  done  so  much 

a^  practically  to  efface  the  stratification  planes  in  a  wide 

of  8iiHlimentary  deposits.     It  apjjears  to  me  likely  that  the 

W5C*  of  (omU  romaiiLS  in  the-se  superficial  sands  of  Florida 

be  ifxplainod  by  the  endless  stirring  of  the  beils  which  these 

ires  have   effected      It    is    evident  that   in    their  motion 

jh  thf'ir  underground  ways  they  have  exercised  a  very  con- 

Me  defcree  of  Tiolenca.     A  fossil  which  might  have  re- 

v^    "  I       *   1  '   lurbed  beds  would,  from  repeated 

V  the  gopher,  have  been  broken  into 

fine  bittf,  mud  miMle  ready  to  jxis^  into  the  state  of  solution^    As  is 

wdX  taioirn,  «>rdinary  raarijie  fo.ssils  deposited  in  porous  sands  soon 

b^m«ie  very  fmib  and  would  ccrtundy  not  resist  any  such  rude 

ment  as  they  must  &gain  and  again  have  received  at  the 

UMM*l      ^  '^=;e animals,    Tlie  railway  and  cliff  sections  of  Florida, 

wWr  I  us  the  only  opportunities  for  a  careful  examination 

ricial  sandd^  are  in  positions  where  they  are  accessible 

wu-7  ji^^xMit^ra.    In  an  examination  of  a  good  many  miles  of  these 

f^imt^  I  found  only  one  or  two  points  in  which  a  trace  of 

t'  ::  appeared  to  be  distinguishable.    It  is  evi- 

.-    ,     .urcount  for  the  unstratified   as  well  as  the 

>n'!* -^-il  f'-roiui  nature  of  this  deposit  in  Florida  without  some 
"web  expliuiatioti  m  that  to  which  our  study  of  the  gophers 

To  iba  irttidetit  who  wishes  to  ascertain  the  limits  of  evolution 

•f  natural  -  '  i^thegophtT  it  cer- 

terest   It  is  <  i ,  from  the  f"  -  i^tate- 

al  the  babtta  of  this  creature  ai-e  eminently  peculiar,  and 

Ml*  rn  are  no  manifest  modifications  of  the  bmly  which  fit  its 

t^e^'-Tiiiftr  ft»-*^ls.    In  shape  the  animal  does  not  diiTer  in  any  im- 

from  our  ordinary  terrestrial  species  of  Tesfudiiuiia, 

*  >inrrow  in  the  earth  for  a  little  distance  to  secure 

dmf*nt  or  protwtitm  from  cold  in  the  hibernating 

nial  mtHlifications  of  the  tor- 

.,.     .  luring  protection  against  as^ 
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gault.*    Tho  gopher  is  singularly  exempt  from  the  di 
countered  by  the  species  which  normally  dwell  on  tli 
and  its  needs  are  totally  different  from  its  purely  tei 
dred.   How  is  it,  then,  that  the  form  remains  unchanged] 
the  selectionist  has  to  assume  either  that  advantageous ' 
do  not  occur,  or  that  there  is  some  controlling  elemeiii 
the  process  of  variation  which  absolutely  prevents  the  i 
tion  of  these  chance  modifications  to  a  profitable  end* 
do  occur  in  the  shape  of  individuals.     They  seem  to ' 
plastic  as  other  vertebrates  in  this  regard.    Here  we 
out  the  idea  that  the  failure  to  produce  advantageonn  mc 
is  due  to  the  lack  of  variety  on  which  selection  cam 
are  therefore  reduced  to  the  question-begging  of  wl 
naturalists  now  avail  themselves  in  considering  this  pr 
are  compelled  to  say  that  there  is  a  certain  rigidity  in 
zation  of  the  animal  which  prevents  the  accumulatic 
ficial  variations.    This  explanation  is  substantially  \\\ 
the  doctor  in  Moli&re's  play,  who  explained  that  "  opiur 
pie  to  sleep  because  of  its  soporific  virtue**;  but  thi 
suffice  in  the  prt^sent  case.     It  is  worth  while  to  xuA^ 
nection  that,  although  the  habits  of  the  gopher  have  vn 
with  their  peculiar  habit  of  life,  they  have  invented,  j 
noted,  tho  very  sufficient  and  ii-  '     n  by 

discharge  the  suitjIus  earth  frnj  sattl 

penditure  of  force  and  time.    This  pecnliar  intellecti: 
tion  appears  to  me  one  of  the  most  interesting  features  1 
with  the  life  of  this  interesting  animal. 


To  the  qaesdon,  soioetimea  raised,  whether  in  the  existing  profh^ 
and  newfipapers,  TDoktng  the  direct  taxing  of  inoioorj  leas  nee 
merlj,  the  powers  of  that  faculty  inaj  not  h&  tlepreclfttc«d,  it  may  I 
thiit,  tlu)u;^^h  we  no  longer  depend  upon  the  ineuiory  aj»  our  onlj  rvj^ 
we  fltill  UHo  it  more  than  Ihe  anciyntij  dicL    Our  knowledge  travels 
measnrahly  wider  area,  we  have  tnore  to  romemhofi  and  with  contini^ 
ment  of  civil ixtition  a  good  mutuary  heciimca  more  needfid  for  tlie 
Oar  general  inUjUigence  and  powers  ore  improving,  and  memory  is  \ 
gentTttl  edvancvment. 

*  The  only  peculiar  modification  of  the  gopher*^  shell  which  can  be  deemfi 
of  •election  with  rc/crcnec  to  iu  poctilUr  liAbJu  ii  ih<*  •haf©-lik<*  projection  of  i 
or  Uiww  nhrll,  wliich  is  <Uit«i<fd  forward,  and  po^ntbly  mrvig^  io  n 
earth  nt  thr  tuitttmi  <»f  lh«  htjrmw  ovvr  wbicH  it  *Tmw!ii,     My  fn 

%\'  -'L'l  in  oapti-' 
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EVERY-DAY  LIFE  OF  INDIAl^   WUMEK 

Bt  CjkrtAsM  ElCUAfiD  CAENAC  TEMPLB, 

of  the  chief  characteristics  of  Indian  domestic  polity  is 
e^reme  sabdiTiflioiiy  and  the  tendency  among  all  classes  of 
the  Qjulives  of  India  is  toward  the  social  isolation  of  groups  with 
mterestd,  and  thecoir  i  nation  of  minute 

t  to  habtta  of  life.     Th^  are  what  is  gener- 

aDy  known  as  "  cafit^s"  and  it  is  cast4>  that  underlies  and  controls 
all  aocud  malters  that  are  peculiarly  Imlian.  At  first  sight,  there* 
fcira,  imder  these  circnniBtances,  there  can  be  no  such  thing  as  a 
eommon  method  of  life  among  the  women  of  a  population  which 
rt^d  compofit  of  wild  and  savage  tribes  of  diverse  ori- 
luaasi  and  ortho<lox  Hindoos ;  of  hetenxlox  Hindoos 
liatt*  11  and  birth  ;  of  Buddhists^  and  Jains, 

of  .\i  -.,,--.-...    .:ins,  and  Jews,  and  Christians  of  long 
of  Aryan  and  Dra vidian  races;  of  alx>riginal  clans  of 
it;  of  highly  cultivated  communities 
,  -^ ;  of  whole  peoples  within  and  with- 

OQl  the  pale  of  Oriental  civilization.    But,  nevertheless,  there  ex- 
klaa  «tfl^idar  '    '  '  *       '  ich  is  Indian,  and  to  which  all  the  varie- 
nf  tho  nn  ia  are  drawn^ — just  as  there  is  a  life  which 

the  nsoally  restricted  sense  of  that  term,  habits  that 
i«e,  and  manners  that  are  Euro|>ean.  No  one  sup- 
rwegian  and  Italian  ladies  live  exactly  in  the  same 
aai  Knglitih  and  Spanish  women  adopt  precisely  the  same 
iife ;  but  that  there  is  a  general  line  of  conduct  which  is 
ion  In  all  Evirf>pean  countries  is  apparent  to  every  one  who 
otMBiitga  mankind.  Sf>  it  is  in  India,  Ajid  the  overshadowing  in- 
d^..^.-^  t..  ttT.t..Ti  *.vi-ry  true  nativeof  the  great  peninsula unknow- 
it^  t  wielded  by  the  modern  Brahmans  through 

theij  '      h-caste  Hindoos.     In  describing, 

Iber^l      -  ^  ^  ,  the  aims  and  habits  of  an  ordi- 

maxj  Bmhmani«  on©  can  give  a  fair  notion  of  a  life  which  every 
bl^'  *  lintagonistio  her  creed  and  race,  is  nncon- 

yifTC-  t,  as  it  were,  to  imitate,  and  which  is  her 


1-.  If  ^f,^  mainly,  influenced  by  re- 

\s^  v  few  words  here  regarding  Brah- 

BAOUiRi  a^  a  kd  active  taith,  though  it  has  been  the  fashion 

bi  — '   * ,.  ...^.^#^1.8  t<i  look  on  it  as  dying,  if  not  al- 

f^  t  ift  n€>t  a  proselytizing,  in  the  sense  of 

IwukT  that  its  fun  dtho- 


,  be  it  remeu 


.to 
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parody  a  well-known  saying,  iUat  Hindim  rifiscitur  rnnij 
can  be  no  doubt  tliat  it  manages  to  mako  more  convei 
Bsimilation  than  can  any  other  religion  in  India  by  i 
ionary  ellort.    This  absorption  into  Brahmanism  isj 
under  the  pax  BrUannica^  day  by  day^  a  moro  import 
in  Indian  social  economy.    As  surely  as  the  English 
uncultured  tribes  under  their  civilizing  influence,  bo 
they  add  to  the  number  of  the  Hindoos  j  as  surely  as  th^ 
of  Anglo-Indian  law,  by  refusing  to  recognize  any  dif 
tween  man  and  man,  causes  the  upward  rise  in  the  sc 
those  that  labor  to  good  purpose,  so  surely  is  the  cans 
manic  orthodoxy  advanced  and  its  influence  widen*j 
wat-ched  the  first  process  myself  in  the  case  of  the  rocj 
little  army  of  Gurkhas;  the  wild  mountain  boy,  on  jci 
regiment,  is  taught  not  only  his  drill,  but  also  the  Hinij 
guage  as  understood  in  military  circles,  and  with  it 
L  e.,  a  smattaring  of  current  Hinduoism.    The  so* 
progress  any  day  all  over  India,  by  any  one  \ 
trouble  to  observe  the  career  of  a  successful  handic 
small  trader.    At  first  an  "outcaste,**  dealing  only  in  ma 
ligion  with  his  tribal  soothsayer ;  as  he  gathers  moneyj 
a  Brahman  priest,  and  minds  the  orthodox  gods,  and  at 
Bspectable  and  wealthy,  he  develops  into  a  full-blov 
id  then,  since  In  all  Hindooism  ceremonial  orthodoxy 
mous  with  social  respectability,  he  adopts  Hindoo  mr 
full ;  isolates  his  women,  prohibits  the  remarriage  of  wi 
ries  off  his  infant  cWldren  in  the  proper  quarters*  and  pi 
thousand-and-one  customs  peculiar  to  his  -  '  re 

course,  in  order  to  be  able  to  thus  attract  to  :  .1 
onistic  principles  of  custom  and  belief,  the  modem  Bi 
can  have  no  hard  and  fast  creed  It  has,  in  fn^i 
properly  so  called.  Nothing  in  the  shape  uf  "  I  i 
Father  Almighty '';  nothing  like  the  strict  Muhammtnl 
^d  mha  nv  mhhu,  Mu I  fi^'r-RasuluUkihu  (the! 

iut  Qod»  Mohammed  is  t  ^  rliet  of  God).     It  coiisiij 

a  lea<ling  principle,  viz<,  to  gather  together  whateyer  i^ 
lief  may  come  to  hand,  in  order  to  develop  them  in  a  \ 
nite  direction,  under  the  control  of  its  own  priewt*^,  nm 
benefit ;  and  while  the  process  of  development  i 
urally  ingrafts  it^  own  customs  on  to  tb-^  -  '* 
istence.    Herein  lies  its  wonderful  vit^tlii 
ty  for  digesting  anything  that  it  g»  > 
of  resisting  internal  disruption,    TL    ,,  Tj 

of  caffte  and  family  eustf:)ms  that  it  iir 


■  1 
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Qo!y  to  looeen  theuieiihes  for  a  time.  Slowly  and  surely  the  intan- 
jpble  threads  have  tightened  again,  as  by  degrees  the  very  cus- 
created  by  tL»         "  '  s  are  adopted  by  its  priests,  and 

to  conform  to  i  theory — all  the  harder  to  resist 

Wsmose  it  ta  never  formulated.  The  bulk  of  the  Mohammedans 
«f  lody^  being  descendants  of  tribes  converted  wholesale  in  vari- 
iwf  wnrit  to  bliuit  in  ilays  gone  by,  are  still  Hindoos  in  many  mat- 
I*  1  ought  and  custom*    In  fact,  if  we  extract  the  profession 

oi  I  anil  fuid  a  few  formulas  i*^  is  not  at  all  easy  to  say,  as  regards 
tliaaip  wli^w^  Twlnm  bcg^ins  and  Hindooism  ends ;  in  any  case  Brah- 
^wiMi*«*t  ♦  loWH  their  lives.    The  Jains,  at  least  that  impor- 

limt  seoti^^^i  .'.  ihem  known  as  the  Saraogis,  are  separated  from 
HtodocM  proper  rather  in  sentiment  than  iu  fact ;  and  though 
the  Parsees^  Jews,  and  Christians  have  greater  powers  of  resistance 
yrt  it  would  not  be  dilKcult  to  show  how  greatly  the  all-pervading 
fiMth  of  Hindooatan  has  influenced  them  too*  Many  a  missionary 
eoald  "  r  Je  of  more  or  less  ineffectual  battle  against  the  no- 
tkio  «  '  nee  of  a  Christian  "  caste."    Of  course,  I  am  not  now 

qwikiiiK  of  the  tenets  deliberately  held  by  the  authorized  expo- 
*  rival  creeils,  but  of  the  religious  ideas  of  the 
,  which  are  to  my  mind  the  outcome  of  an  un- 
I*  1-  ©  for  things  usually  held  to  be  holy,  i.  e.,  hagiola- 

Ir  •*  -  outward  exprej^sion  of  faith.    Of  such  a  state 

€>.  :ii  is  pre-eminently  mlapt^:^!  to  take  full  advan- 

tage, for  It  pn.*»t^m«  no  bold  front  to  prejudices,  and  bends  no  man 
to  \\m  will,  but  rather  puts  forth  its  tender  tentacles,  gradually 
draws  to  itself,  and  quietly  absorbs  all  things. 

I  wonhl  nf>t  have  it  inferred,  from  what  has  teen  just  said,  that 
I  ^^.^,\  fJl  ilie  women  of  India  to  lead  practically  identical  lives; 
t^  secluded  lMinker*s  daughter  has  much  in  common  with 

Ib4>  *i;AV finger's  wife,  froe  to  go  where  she  pleases  and  to  speak  to 
whfitii  she  will;  or  that  the  worthy  spouse  of  the  village  Maulavi 
'1  jjot  at  once  flare  up  and  feel  highly  insulted  if  told  that  her 
L:  vvtL-i  i-Miidueied  on  much  the  same  lines  as  that  of  the  Pandi- 
ii  It  Ih?  way.    It  would  be  more  than  erroneous,  moreover^  to 

-  -a  woman  of  Kumaun  has  exactly  the  same  views  of  pro- 

pnt!y  CM*  she  of  *'  '  ^  ^  Viwar,  or  that  the  grimy  Panjabi  has 
maaistfri  itmJhir  *  and  carefully  bathed  inliabitant  of 

XadtaSb    All  I  wixh  to  assert  is,  that  a  special  way  of  living  un* 
•^<»^  difTerences  which  appear  so  great  to  the  casual 
I  that  V'n«>ath  the  chance-tossed  waves  on  the  sur* 
-  of  female  life  which  are  distinctly 
'*-«t  sounded  by  a  study  of  the  high- 

ietails  of  the  life  of  orthodox  Hindoo 
iKl.  can  be  done  now  than  to  indicate 
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its  merest  outlines,  in  order  to  sliow  of  what  it  msi 
whither  it  tends,  and  how  it  affects  those  that  lead  it. 
clusivenesa  absolut-ely  prohibits  outsiders  from  porscn 
ing  what  I  am  about  to  describe,  and  all  that  can  pos8il| 
by  persons  such  as  I,  is  to  procure  our  facts  as  nearly 
as  practicable.    Hence  the  necessity  of  explaining  briel 
sources  of  my  information  ai'e.    Chiefly,  then,  1  have 
matters  wliioh  have  come  to  me  as  the  first  hearer 
partly  because  I  am  quite  sure  that  all  the  facts  thus  \ 
straight  from  the  mouths  of  trustworthy  natives  of 
purtly  because  I  should  be  sorry  to  be,  by  any  mishap.  al 
preter  of  other  people's  writings.    Although  I  shall  noi 
tingly  guided  by  any  one  of  them,  there  are  several  \ 
original  information,  more  or  less  directly  bearing  on 
which  all  who  are  interested  in  it  would  do  well  to  stiidj 
these  are  "  Hindoos  as  they  are/'  written,  indeed,  by 
convert  with  something  of  the  convert's  provt  : ' 
waiti  the  fuUowei's  of  the  religion  he  has  di 
taining  much  that  is  valuable  to  the  student ;  "  The  Hi^ 
ily  '^  of  Balram  Malik,  a  far  superior  work  to  the  last, 
known  Judge  of  the  Calcuttft  Small  Cause  Court,  who    _ 
his  subject  as  only  he  can,  that  is,  in  full  s>Tnpathy  with  !^ 
course,  with  complete  knowledge;  and  "  The  Life  of ^ 
Woman,*'  by  the  celebrated  Brahmani  Ramabai,  who ' 
to  Christianity  at  last  by  the  persecution  of  her  co-r?f 
For  Mohammedans,  there  are  Dr.  Herklot's  **  Quanocx 
and  **  Notes  on  the  Indian  Musalmans,''  by  the  wife  ( 
Hasan»  who  was  an  Eul'  tian.    And  then  there^ 

coHectinus  of  folk-songs         uly  Cover's  from  sout 
and  Grier8on*8  from  the  north — which,  between  the  lii 
facts  ah"        '    ^  ^5  none  can  gainsay, 

shall  no^^  ments  based,  firstly,  oi 

plii'd  me  by  natives  for  "  Pan  jab  Notes  and  Querios/ 
huvc  edited  from  th     -—  -  r^nt;  gee*  '  ^'* 

Fallon  s  splendivl  c^' I  udustati 

number,  which  I  commenced  editing  and  tranalating  bx^ 
thirdly,  to  the  various  collections  of  folk-songs  that  I T 
and  publi^hi^i  at  different  timc^  within  the  \mi  eisrht  yi 

An  1  n*s  life  in  its  onlinary 

twoclim;.,  "^^^^   ui.;.l.  i4r..  .Miite  ......... 

rated  from  «  il  day  on  whid 

goes 
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upaaionBy  for  duldren  galore  can  hardly  ever  be  wanting  in  a 
bfiulf  whirh  all  liv-e  together,  from  oldest  to  youngest ;  free  to 
d  out  of  the*  houses  of  friends,  never  bothered  to  leam 
except  wliat  she  can  pick  up  from  the  women  about  her, 
restrictions,  never  asked  to  do  more  in 
.-,-  -  .  -- ..  iielp  in  the  house-work,  petted  by  her  par- 
led  by  her  aunts  and  uncles,  and  beloved  by  her  brothers, 
^  l»^PPy — as  children  coxmt  happiness, 
Andtheii  ^  liu  falls.    At  about  ten  years  of  age 

^^srlier  in  iome  parti*  and  later  in  others — our  spoiled  child  is  old 
eaoQ^h  to  work  in  earnest,  and  so  she  is  packed  oflF,  sorely  against 
her  Trill,  to  join  her  hui^band*8  family,  entering  it  not  as  our  brides 
e  r  future  homes,  at  the  head  of  the  female  community, 

bill  Jit  1  V-  't'rrm.  Child  though  she  still  is,  her  childhood  is  now 
for^Tt"^  1  i  •  Ui» I  she  is  turned  into  a  young  woman,  only  too  often 
t  til-  i:»>  a  happy  one, 

'         '^  i-  nix^essary  to  consider  two  matters,  so  far  as 
11  bri*le»  viz.*  the  practice  of  infant  marriage, 

unl  who'  is  the  joint-family,    I  need  hardly  state  that 

ttie  ao-ca.:  .  ... -.  -  ^'^ge  *'  of  infants  is  practiced  among  all  classes 
inerery  port  of  India,  though  of  course  there  are  many  excep- 
tioiv  *  ~       fvTm  *"  marriage,"  as  applied  to  this  cere- 

IDi»fi\  ,  r,  rather  misleading.    It  is  in  reality  an 

\x  '♦•trothal — a  bargain  not  between  the  infants  who  are 

*  I*.  .: . ,    :,    f  lit  iM-t  ween  those  who  control  them,  being  oftennoth- 
!>.<-  thuii  li  jiurely  commercial  contract.    It  arises  out  of  the 
thmi  a  woman  is  for  life  under  tutelage,  and  her  "  marriage  " 
'         ^T       ^*r  of  the  right  over  her  t<:»  another 
i  ry  frequently  ma<le  in  return  for  a 
•♦ralion.    Aft^^r  this  marriage  or  betrothal,  the 

with  her  parents,  in  tinist  for  those  to  whom 

•^d,  until  the  home-coming  or  going  to  her 
h  may  be  l<x»ked  upon  as  the  real  marriage^ 
^'♦'  word.    Until  the  second  ceremony  takes 
till  a  chikl  to  all  intents  and  puri)ose8, 
it  is  only  after  it  that  she  in  any  %^\\m 
. i-male  life.    The  family  she  joins  is  exact- 
r»  that  fihe  haa  left,  only  it  is  that  of  another ;  to  her  a  vast 
and  or        '  V  '        tg — indeed,  it  is  not  unfre- 

ade  pu  _  1   at  every  .step,    WTiat  I 

regulation  Indian  joint-family  is  one  composed  of 
'  "  '  '        na  and  brothers,  and  various  extrano- 

ws,  cousins,  and  wife'.<  kindred,  for 
tlie  malo  pftrt ;  and  all  their  wives,  in  a<ldition  to  his  own  wife 

ar  ^    ^ 1.   -     •    '  tUer  with  a  **  ** 
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grades,  both  male  and  f  emalo,  dependent  chiefly  tipon  \ 
lance  by  blood  from  the  head  of  the  family ;  and  as  e^ 
married  iu  India  as  soon  as  the  time  for  it  comes,  the  < 
that  the  last-made  bride  is,  in  the  nature  of  things, ; 
lowest  place. 

In  the  average  Indian  family  the  stricteat  domesti 
is  the  rule  of  life,  and  the  household  work  is  done  by  | 
of  the  household,  not,  as  with  us,  by  paid  servants.   St?r 
are,  of  course,  in  all  Indian  families,  but  they  are,  as  i 
totally  different  footing  from  the  European  domestic 
the  most  part  independent  persons  with  a  difinUdef  for] 
perform  certain  customary  services  for  a  customary 
distribution  of  the  daily  work,  down  to  that  of  the 
kind,  lies  with  the  malerfamilias^  who  may  be  best  d^ 
the  oldest  woman  in  the  family  proper  undur  covertuj 
ows  can  have  no  authority.    The  cooking,  as  the  worl 
she  keeps  to  herself,  but  the  house-cleaning,  the  washil 
of  the  children,  the  drawing  of  the  water,  the  making  < 
and  so  on,  is  done  by  the  less  dignified  members  of  thoj 
as  she  directs ;  and  whatever  is  most  menial,  moirt 
and  the  hardest  work,  is  thrust  upon  the  bride*    She  i 
^ant  of  the  very  servants,  and  must  obey  ev«  •    '    ^        ^' 

lerefore,  to  be  wondered  at  that,  after  her  ^ 
by  no  means  an  uncommon  occurrence  that  she  has  ta< 
broken  into  her  new  way  of  life,  that  she  is  for  ever  si| 
the  flesh-pots  of  her  fathers  house,  that  there  are  va 
toms  "  which  enable  her  to  revisit  it  at  stated  times  aft 
HaKC^,  and  that  the  law  is  often  invoked  to  oblige  bride 
to  their  husbands*  families  after  the  customary  term  < 
its  has  expired. 

Not  only  is  our  bride  thus  himed  into  a  drudge,  oft 
fully  overworked,  but  from  the  day  she  gives  up  her  d 
the  day  of  her  death — it  may  be  for  sixty  years — she  : 
and  sees  nothing  of  the  world  out^side  the  walls  of  her  fa 
ure.    It  should  always,  therefore,  be  borne  in  mind, 
f'^'alizo  Indian  female  life,  what  a  ver     ' 
i;   -tic  econuniy  is  to  a  woman;  bow  1;    _ 
the  household  loom  upon  her  hoxizon.    Her  happine 
Itj  !*'t*d,  entiT   '      '     '^•nd  on  the  II      i         '        '      *      ' 
lauuly  are  <  n^d.     Now,  r- 

has  for  centuries  been  mainly  directed  to  this  aU^imj 
t  r.  it  is  not  -  ^  ^  *'  hing  to  tind  that  snr^      -    -*:  - 
M  :!u>d  of*.  h1  drinking*  and  of  • 

illy^ — the  intercDurse,  that  is,  w  hich  if<  iitu 

I..  ♦K..  t  .i;..r>u  vn..,nV»ers  of  the  hou^^  **'  .1,  . 
^.mJ  with  the  utmost  u 
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li'*  ai  wiiij  all  J  whose  interests  are  often  fixed 

^  Hi  u  inside  our  homes,  it  may  geem  remarkable 

that  guch  luJ  d  restrictions  and  numberless  customs  as  are 

foojid  iu  f uU  o,.  *..^  iu  an  orthodox  Hindoo  household  should  be 
raoflmbenxl  and  carried  out  with  the  exactitude  demanded  of  the 
VtMBeiiJci^  '  if  wo  consider  that  these  make  up  their  whole 

Ilf«^ and  • -  -.-  y  are  called  upon  to  pay  attention  to  nothing  else, 

liMir  oapocit}*  for  recollecting  when  to  veil  and  unveil,  whom  to 
addfooi  and  aroid^  wi  >'  must  run  away,  and  when  they  may 

ipeak*  ceases  to  be  ex  nary.     And  regarding  these  customs 

dffloctal  propriety,  I  must  say  that  the  more  one  studies  tKem  the 
mora  onf^  -  med  with  their  perverted  bigenuity.    They  seem 

ptrpoaeh  td  to  make  the  unfortunate  \ictim  of  them  as 

ttBoamfartAbie  as  possible.  The  Indian  woman^  isolate  from 
Umoi:*  -  -.  ^m  1  .,        *  Tu,  is  again  by  custom  isolated  as  far  as 

lale  members  of  that  little  inner  world  to 
i.     Free  intercourse,  even  with  her  own  bus- 
....  I  Lid  her  while  yet  her  youthful   capabilities 
I  -nOM  i^slist    No  wonder,  then,  that  absence  of  jollity  is 

a  eL&nHJttfri^tic  uf  the  Indiana  generally,  for  the  happy  laugh- 
kr  uf  a  home  in  denied  them  by  custom  in  the  most  persistent 


piaoti 

vydi  she  i» 

bn"^^    ♦-   not 


Every  person  telonging  to  the  European  races,  an  Englishman 
"apeciiklly,  well  knows  how  much  common  meals  tend  to  social  syra- 
pttti^;  bow  powerful  a  factor  they  are  in  promoting  pleasurable 
bmSllf  taos^'  I  in  educating  the  young  to  good  manners. 

Am  ia  ootln  liis  soH  in  Indian  upper-class  society.    There 

ihi}  toftii  muti  women  tline  strictly  apart,  the  women  greatly  on  the 
karingsi  of  the  men,  and  that,  tc»o,  in  messes  of  degree,  very  like 
llioaa  in  a  royal  naval  «hip.  Paterfamilias  dines  by  himself,  then 
iha  cyther  mon  together  in  groups,  according  to  standing,  waited 
OD  by  Uie  womim  tmder  fixed  rules ;  and  lastly  the  women,  when 
IIm  vhmn  bavo  done^  our  poor  young  bride  coming  last  of  all^ 
dUij^  to  be  content  with  the  roughest  of  the  fare. 

Kc.  ._.,.  .Led  wonmn  may  have  any  relations  with  those  males 
wbo  are  her  aeniora  Every  brida  is  such  an  imported  woman^ 
all  tbe  household  which  she  enters,  who  are  the  seniors  of  her 
,  are  her  seniors.  This  at  first  generally  includes  nearly 
ihe  wbole  family,  and  must  necessarily  for  a  long  while  include 
T  ^'  '  "^  she  never  speaks  to  her  bus- 
rH,  though  dwelling  under  the 
alme  roof,  or,  to  speak  more  correctly,  within  the  same  iuclosure, 
for  an  Indian  hon-  '  ^hat  we  should  call  a  courtyard  siirround- 
ad  by  m4^  Af  ap^  -,    On  the  other  hand, paierfamiltas  has 

£  «u  spoken  to,  but  technically  never  even  seen,  by 

mi* J  ^   .w.    >    u.iger  women  of  his  varied  hou^eholdi  except  tho^ 
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bom  within  it,  though  they  all  dwell  uiulor  hfe  pf 
his  expense.    You  will  perceive,  therefore,  that  the  wc 
are  contracted  to  within  even  a  smaller  sphere  than 
by  the  boitndaries  of  the  common  family  dwelling. 

What  would  seem  to  us  to  be  intolerable  restric 
leans  end  here.    In  many  plaees  it  is  not  proper 

■father  to  fondle  his  own  children  in  the  presence  c*f 
and  highly  improper  for  a  wife  to  be  seen  holding 
appearing  unveiled,  or  sitting  down  before  her  own  h^ 

ftil  flhe  haa  become  a  mother. 

There  is  another  custom  regarding  which  it  is  u« 
tend  tliat  it  does  not  lead  to  endless  misery  and  family! 
— the  ab!^olut<i  subjugation  of  thu  women  to  the  mt 
The  mother-in-law  is  indeed  an  awf  tU  personage  in  the 
sons'  wives,  one  against  whose  will  and  caprice  it  ie 
rebel,    I  can  hardly  describe  her  power  better  than  bj 
daily  ceremony  which  symbolizes  it.     It  really  amoui: 
ing  "  good-moming,"  is  called  in  upper  India  mMhi 
consists  of  bowing  down  to  the  ground  and  to  aching; 
forehead.    All  the  women,  except  her  ou-n  daughters^ 
daily  to  the  inaterfamiliaH  when  they  first  see  her, ) 
must  do  it  practically  to  everybody. 

An  Indian  woman's  happiness  in  life  immena 
her  becoming  the  mother  of  a  son*    This  at  once 
family  estimation,  which  is  all  in  all  to  her;  inaurus' 
the  greatest  bitterness  of  widowhood,  in  case  that  befa 
procures  her  domestic  authority  should  she  survivaj 
years  under  coverture.    Maierfain'dias  is  a  veritable  ql 
own  little  world,  ofteu  coercing  her  husband,  comnn 
stms,  and  ruling  the  rest  as  she  pleases.    From  whi^ 
under  my  observation,  I  have  long  felt  assured  thatp 
temptuoiuily  of  the  opposite  sex  us  thoy  choose,  look 
they  may,  and  treat  them  as  mere  breetlai's  of  som«  j 
the  natives  of  India  are  far  more  hr  1  than  thej 

mit.  Outside  of  their  homas  the  nu  ,.  , ,  a  life  of  th< 
trammeled  by  considerations  of  the  fair  sex;  withinl 
1         "  '^  '        '  it  must  bv 

V  to  bo  such  s 

the  t$tat«  <jf  things  I  have  above  endeevored  to  descril 


much 
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but  **  a  fairy  for  a  co-wife  is  a  devil  **  exhibits  the 
b  forcibly  aod  clearly  as  it  usually  is.    And  when 

t  lugs  forth  the  long-desired  son,  the  barren  worn- 

ai,  . ,  «j,  ...  ^....  mesB  is  full,  and  all  her  hatred  towards  him  is^  to 
thoM  whu  know  tlie  circumstances,  well  expressed  in  that  most 
■iiMtIn  of  imyitigs  ia  any  language,  '*  The  son  of  the  co*wifa.'^ 
Xo  aior^  wordj  ar^  wanting  to  the  Indians  to  convey  the  expres* 
«km  of  aU  unduiritablenesa. 

An  lo  the  harvl  lot  of  the  childless  widow,  so  much  has  been 
Md  eluewiuirOy  and  feK>  often,  that  I  do  not  feel  inclined  to  enlarge 
WfOtL  il,  wpecially  im  enforced  widowhood  is  not  nearly  so  general 
at  u  nscudly  miid©  out  by  those  who  would  deduce  a  moral  from 
lAilmn  nmtubers  to  tlit*  glorification  of  the  habits  of  Christians. 
r  I  not  prevalent  among  classes  who  conform  generally  to 

iur-  ^^^:^^v>mA  1  httve  b^eu  mentioning,  and  circumstances  make  it 
tiBpoffnb]<»  among  many  that  are  not  comparatively  wealthy ;  but 
Vk«r  -le  rule  nothing  can  be  more  ci-uel,  and,  I  feel  justified 

i«  "-  ^tr,  *firf  term,  more  revolting.    Take  the  case  of  the 

:  shorn  of  all  that  women  value  anywhere  in 
4W  »  i*se  clothing,  deprived  of  her  ornamenst, 

coDipt^. .-  .  -.„  ,.  :,  alth  breaks  down,  made  to  subsist  on  the 
of  fo<jd»  kept  out  of  what  amusements  come  in  the  way  of 
».?"    '     '  ''    "         '  '    '       the  unpaid  drndge  of 

r  the  ill-nature  of  all, 
d  fit  ualy  to  amuse  the  childi'en,  openly  called  and  taught 
\         ''  '  '    'V       I  II — this  being  the  cause  of  all 

ion  has  indeed  nowhere  else 
Jihowu  more  elearly  its  power  x^  pervert  the  reason  of  man.  How 
BQcb  *'  '     n  dread  widowhood  is  exhibitetl  to  the  full  in  the 

tmeft  •  *-  woman  a  widow  is  to  offer  her  a  dire  insult,  and 

bom  hor  ear  Idhood  a  girl  is  taught  to  pray  that  she  may 

Ae  white  y*^t  -  •  *'^i  »p«^t  of  coverture  remains  on  her  forehead. 
In  «iiy  COM*  the  fear  of  widowhood  overshadows  the  Hindoo  lady's 

*o  her  lord. 

;  .  -  -   .   , ,    i ...  I  of  my  business  to  t«ll  a  sensational  tale, 

do  I  iri«ti  to  convey  an  impression  that  an  Indian  woman's 
Vi^  in  jMCOfloyrity  oil  un1  -^,     Human  nature  in  her  c>ase  is 

w^  eaiwlilo  of  adapting  i  -  circumstances  as  elsewhere,  and 

^o  gauge  of  permanent  individual  happiness  \b 
5  ri|Kr.»iii      ■    '  'lie  surroundings,  many  a 

^  '  >l  }*r  as  to  be  quite  content  with 

upon  to  lead«  and  in  fact  to  enjoy  it,    Whea 
^  :*'     ..:  ii:...^.    ^j^^  good-natured,  of  blunt 
and  strong  religious  emotions, 
H!  I   v\  avoid  quarelling  without 
^r><  ..i,  ,**.   liud  Uuwn  for  her  without  demur, 
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thoTOugUy  believe  it  to  be  the  only  desirable  life  to  \i 
innumerable  restrict  ions  imposed  upon  her  not  un^ 

5me  contented  with  her  contracted  sphere ;  and,  if  \ 
ler  happen  to  be  kind,  be  quite  as  happy  as  any  girl  it 
But  the  pot-entialities  for  misery  involved  in  her  surrot! 
enormous,  and,  where  such  is  the  case,  to  argue  that 
the  frequent  result  would  be  to  argue  against  human 
all  events,  the  purview  of  her  life  is  limited  to  a  degree j 
iifficult  for  us  to  realize.    It  resolves  itself  daily  int 
rict  performance  of  petty  religioiis  ceremonifis,  feedii 
sing,  cooking,  and  household  drudgery,  all  so  he 
with  mlnnte  regulations  as  to  make  each  a  special  occuj 
to  these  must  be  added  visiting  and  gossip  during  he 
leisure.    How  petty  that  gossip  must  be  can  be  infer 

^facts  already  laid  before  you.  Remember  that  the  gr< 
[)f  these  ladies  are  altogether  uneduoat.ed,  that  ever 
have  been  old  enough  to  observe  and  think  they  hav6 
out  fron\  the  world,  that  they  have  no  knowledge  of 
or  thing  beyond  those  immediately  around  them  excej 
can  pick  up  from  their  menials,  and  then  you  will  ha 
culty  in  understanding  that  their  interests  are  cent* 
jewels  and  ornaments^  their  food,  their  x)er8onal  cc 

^troubles,  the  {>eculiarities  of  the  mei*  '  r  thuir  hoij 

tly  and  chiefly,  in  what  social  cer  :  -s  and  feast 
come  their  way,  the  widows  being  shut  out  from  even  I 
II  *  o,  a  death,  or  a  birth  among  their  kindred  we 
1  iks  in  English  ladies'  lives,  we  should  soon  liai 

casions  erected  into  as  lengthy  family  ceremonies  as 
India.    If  the  observance  of  Ash*Wednesday,  Shroi 
Candlemas,  Michaelmas,  Lady-day,  May-day,  and  whafj 
Standard  religious  and  secular  feasts  were  the  main  oj 

''for  breaking  the  monotony  of  an  imprisoned  life,  ht. 
they  would  be  kept,  and  how  anxiously  looked  forwar 
is  why  all  the  innxxmerable  8hankrdnis^€kadshh,a,shil 
7nlSf  and  other  queer  fasts  and  feasts  are  so  regularly 
in  India,    Indeed,  female  ingenuity  has  there  long  ag<l 
on  the  many  other  op|X)rtur' 
ences  incidental  to  human     -  ,     .  , 

be  gone  through  on  every  possible  excuse.    No  pbi 

^capes — rhil«r 
Dome  in  for 
occasions  a  family  fea^t,  and  so  does  iho  first  timo 


1 


^ment^i,  each  a  notable   oeeasioa   in   the  eyes  of 
folk.    Babies  are  put  through  all  sorts  of  cer 
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first,  the  fifth,  the  seventh,  the  fortieth,  and  other  days  after 
birtK  They  can  not  even  see  the  sun  for  the  first  time,  and,  of 
fxmrae,  can  not  be  given  a  name,  without  a  feast  being  held  over 
the  factw  Afl  to  the  women's  special  ceremonies,  they  are  just  as 
Qumeronsw 

\V'  rence  to  the  rough  sketch  I  have  given  of  what  I 

ly  ti J  normal  state  of  things  in  India^  I  would  again  draw 

tfotion  to  the  fact  that  I  am  far  from  saying  that  such  is  the 
loanable  rule,  or  from  denjHng  that  there  are  whole  castes  whose 
women  are  not  secluded,  and  that  many  are  educated*  I  feel  com* 
peUed  to  repeat  that  niinute  and  endless  variation  is  the  chief 
characteristic  of  Indian  society,  in  case  it  may  still  be  thought 
that  my  analysis  of  a  high-caste  Hindoo  woman's  life  is  exactly 
applicable  to  that  of  every  woman  one  meets  in  the  roads  and 
fielda  The  fact  is,  there  is  no  subject  on  which  it  is  easier  to  speak 
to  generalities  from  isolated  facts,  and  it  is  so  wide  and  complicat- 
ed that  one  can  harrlly  make  a  broad  assertion  without  with  perfect 
th  being  contradicted  aa  to  the  specific  custom  at  any  given 
I  merely  say  that  the  above  description  is,  as  fairly  as  I  can 
"make  it,  applicable  to  the  life  actually  led  by  millions  of  Indian 
vrotueOj  and  it  is  the  style  of  life  toward  which  nearly  all  of  them 
ttnooiisciously  gravitate, — Journal  of  the  Society  of  Arts, 
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THE  primary  motive  of  human  action  has  always  been  the  care 
of  seU^  this  being  for  man  Natnre^s  first  and  greatest  law.   In 
bis  antliinking  zeal  he  has  often  followed  this  to  a  degree  unneces- 

aar-^    '       -^sequently  harmful  to  others.    In  his  savage  state, 

at;  y  in  his  primeval  condition,  where  he  was  subject, 

like  ali  the  lower  forms  of  life,  to  the  law  of  the  survival  of  the 
fittest,  he  could  not  consider  others'  interests  because  they  wore 
80  anta«ronistic  to  his  own*  Often  one  of  two  must  starve,  and 
en  d  let  it  be  the  other  one;  he  did  not  even  become  con- 

Bc.  -_  _at  he  was  so  acting  for  a  very  long  period  of  time.  It 
was  the  progress  from  a  being  not  human  to  the  being  called  man 
Wi  •\  ■    '  ^''     lice  had  accumulated  to  make  him  con- 

sc  i  and  let  live.    That  point  was  also  marked 

by  and  synchronous  with  the  acquirement  of  such  weapons  and 
inch  skill  as  enabled  man  to  procure  food  enough  to  make  the 
sUrvstiou  of  some  unnecessary.    Then  the  war  for  the  survival 

•  f^FreiUiml'f  •ddress  before  the  Ecotiomic  Section  of  the  AmericAa  ARdociAtSon  for 
ty  AOiniOiipmr  oi  Sfiieoc^,  dctlTerea  At  the  Clerehuid  meeting,  August,  168B. 
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of  tlie  fittest,  as  known  to  biology,  ceased  among  men.  Ever  nince, 
so  far  as  there  has  been  a  struggle  affecting  the  survival  of  the 
Ittest,  and  that  struggle  continues  to  the  present  day  in  certniu 
'ways,  it  has  been  of  a  different  sort,  and  one  which  must  not  be 
confounded  with  the  biologic  law  of  the  survival  of  the  fittest 
Major  Powell  has  admirably  shown  how  the  strictly  biologic 
struggle  has  ceased  in  man,  but  he  has  not  yet  shown,  as  may  be, 
the  character  of  that  struggle,  largely  intellectual,  which  still 
works  out  certain  survivals  of  the  fittest. 

Having  passed  from  the  point  where^  if  he  survive,  it  must  be 
at  the  expense  of  others,  man  l>egan  to  recognize  and  to  contdder 
the  desires  of  his  fellows,  and  among  others  he  coimted  not  only 
lis  fellows,  but  mythical  and  supernatural  beings*  Thus  appeared 
the  greatest  natural  basis  of  religioiL  It  is  not  strange,  therefor©, 
that  religion  should  have  existed  from  very  early  times,  and  tliat 
it  should  have  taught  its  votaries  especially  to  reganl  the  needs  of 
others.  Its  mission  was  to  teach  a  race  whose  ancestors  had  l)een 
absorbed  for  untold  ages  in  caring  only  for  self,  to  adapt  itself  to 
a  new  environment  by  leai*ning  to  care  for  the  wants  of  others 
In  caring  for  others,  the  more  powerful  soon  received  superior  rec- 
ognition, so  it  came  to  pa^ss  that  snpex'natural  demands  took  pre* 
cedence  of  the  rest.  When  that  point  had  become  clear,  men  wert 
easily  tempted  to  profess  to  represent  tlie  gc>ds  iii  order  that  they 
might  share  the  precedence.  In  this  natural  way  became  estab* 
lishe<l  the  order  of  duty  which  was  taught  by  every  religion  prior 
to  Christianity,  viz. : 

1.  To  the  gods  and  their  representatives.  %,  To  self.  Z.  To 
others. 

Early  Christianity  must  bo  ci^edited  with  changing  the  onler 
of  duty  to  the  following:  L  To  its  one  supernatural  Ix^ing.  X  To 
all  others  equally  with  self. 

Even  under  this  improved  system  many  people  ai"e  led  to  make 
great  personal  sacrifices  in  the  belief  that  thereby  they  an»  living 
the  noblest  life  possible  to  man  ;  wh»m,  in  reality,  as  it  is  the  objccrt 
of  this  paper  to  show,  their  sacrifices  are  either  useless,  or,  wliat  is 
worse,  grossly  injurious  both  to  tliemselves  and  to  the  supposed 
benff 

1)  II  the  untold  yean*  in  which  it  was  a  physical  neces- 

fdty  to  regard  self  even  to  tJie  injury  of  others,  tmr  ancestors 

-  nired   a  predisposition  thereto  whi^^    '    -  ^:*"  v..  ,   i .a^ 

u  the  stream  of  time.    A*i  being  no  1'  <> 

tire  long  since  became  one  of  the  reco  *U 

Wm  npply  to  it  the  opprobrious  epit)'  * 
V  term,  and  one  whioh  dues  in 
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it  mAv  !if*  nroiier  and  it  may  be  improper.  The  term  does  not 
IT  pmpriifty  or  impropriety*    Let  the  word  self  interest 

iUOfc'  '      'M  egoi-sm,  aud  the  word  selfishness  represent 

Egoimi,  then,  wa»  once  a  necessity,  and,  while  it  was  a  condi^ 
to  ^xia^teticc*,  il  wa«  jiistifiaT  '         '  itever  its  effects  ou  others 
Vf  luir9  becm«    When  things  <  i  go  as  not  to  render  ego* 

"ini  A  neeemty^  mAO  was  still  as  prone  to  practice  it  as  before. 
Be  watf  -  .:-  -  -  -  I  -.  A|_^  acquired  impulses  of  agea  It  was  an 
extreiBel  ^'  for  him  \xi  repress  his  egoism;  it  was 

perhape  even  more  ditticult  for  him  to  xmderstand  that  he  ought 
la  do  no.  And  yet  thi^  change  of  circumstances  had  pro<luced  a 
duuigQ  in  its  moral  quality.  From  the  practice  of  self-interest 
he  had  piuw^l  to  the  i>ra<^tice  of  selfishness,  and  he  had  so  passed 
iin.-.iTi^i  ;..n»i1y^  fof  the  chatigu  was  in  environment  and  not  in  him* 
T  t  that  fu4il  btM.»n  a  virtue  was  now  a  vice.    Of  course, 

o    '  '   '  T  this  idf-a  to  develop  and  to  1k^  disaemi- 

,    .       ::tme.    ^Vlthough  the  terms  were  not  in  use, 
»n  had  taken  {>lace.   The  terms  came  when  needed 


i-l  difforentiated  into  self-interest  and  self- 
iillii08ft^  ramo  tho  idea  of  doing  something  for  others*     Man^a 
piiwif  1KI  ^'T  '^    *^    n  so  limited  that  tliis  was  not  much.    Even  when 
he  becar  Me  h«  wan  slow  to  discover  it  and  slower  to  act 

upon  it*    Ueredity  bound  hinu    To  loosen  him  wiui  the  mission 
of  Teli^f>Q.    Whatever  its  votaries  may  claim  as  to  its  history 
ftod  pnrpaee,  the  one  great  and  overwhelming  power  that  religion 
has  harl  ufwrn  the  world  is  this — it  has  developed  doing  for  others. 
It  hJia  turned  man  s  attention  away  from  himself  to  those  not  him- 
ielf^    A  mf>st  excellent  tern)  to  use  for  this  is  aUruism — a  term 

lit  fifty  years  ago  by  Auguste  Comte  to 

111,  .  -y^m  or  to  hunmuity.     Percy  Smith,  in  his 

HfiMary  of  Terms  and  Phrases,"  defines  it  as  '*  the  doing  to  an- 

."  \     '     .    '■■.      ,     ^  ^  .    ^  ^,  .   ■    ism/' 

S  .        ve  been  generally 

U>  ctiver  the  Idea  of  altruism,  but  in  the  mind  of  every  on© 

■  '  noe  and     '       *        volve  the  moral  quality  of  goodness, 

>**  CTTfit  , ice  t(.>  have  a  word  like  altruism  which 

iuy  moral  quality,  and  which  covers  all  we  do  for 

f  »*  r  '   -      -Toncesj  just  as  egoism  covers  all  we 

•nc^  nr  of  moral  quality, 

^nunkind  ha^  thus  I'ar  1  all  altruism  as  good  tS 

V  ..iv..^Ti  liy  the  fact  ti...  ..  .Lher  the  English  nor  any 

words  to  distinETuish  proper  from  improper 
"mltrui^ni.     i  iwell*!  '       vs 

eaylviitSii-'n  tL  tance.   L  ig 


I 
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tor  others^  it  should  be  with  a  good  motive.  The  act  was  t 
he  of  no  subjective  value  unless  the  motive  was  lofty,  i 
not  your  alms  before  men  to  be  seen  of  them,  ot  I 
no  reward  of  your  Father  which  is  in  heaven/'    ^ 
thus  to  motives  was  doubtless  a  great  advance  upon  the  J 
times.    This  improved  form  of  altrmsm  was,  however, 
nate.    Nothing  was  said  or  implied,  in  the  above  pr» 
the  character  of  the  persons  to  whom  alms  were  toi 
Nothing  was  hinted  or  thought  of  the  ultimate  efFe 
recipient  of  giving  alms,  much  less  of  taking  st^ps  to  p^ 
from  needing  alms.    Elsewhere  the  intimation  was  it 
were  poor  should  receive,  as  indicated  by  the  directiotj 
sell  all  that  thou  hast,  and  give  to  the  poor,  and  come 
mei  and  thou  shalt  have  treasure  in  heaven.*'    "  He  tha 
the  poor  lendeth  to  the  Lord.*'    "It  is  easier  for  a  ca 
through  the  eye  of  a  needle  than  for  a  rich, man  to  ente 
kingdom  of  God,"    Here  the  extreme  of  altruism  waa^ 
but  utterly  without  discrimination  as  to  the  objective  i 

Just  as  all  people  assume  the  moral  character  of 
and  charity,  so  there  is  a  disposition  to  assume  that  all 
good— in  other  words,  to  nse  it  as  a  synonym.    Some] 
much  prominence  have  not  properly  treated  the  subjc 
ism,  and  religious  writers  especially  fail  to  measure  its  i 
acter — that  is,  we  see  forms  of  altruism  held  up  as  the^ 
bonum  ;  its  teachings  are  said  to  be  almost  or  quite  divi|| 
fessor  in  Johns  Hopkins  University  has  recently,  in  **  Th 
gationalist"  spoken  of  altruism  as  the  opposite  of 
which  latter  term  be  also  confounds  with  egoism  (anij 
^egotism  **),    This  is  ver>^  unfortunate.    We  shall  nevei 
:;ial  problems  with  such  confusion  of  ideas.   Seeing  : 
"positions  treat  altiTusm  as  always  a  good  thing,  and  b(4 
urge  its  practice  without  consideration  or  without  limit-d 
prompted  this  attempt  to  distinguish  between  justifiabl 
and  unjti      'V  ' '       ''       -m  as  carefully 
between  j  m  (self-love  or  h'  ^  an^ 

fiable  egoism  (seltishness).    And  right  here  the  mora 
phers  must  be  alluded  to.     They  have  been  so  zealous 
seUifthness  that  they  have  urged  the  doing  t»f  good  to  cit 
out  sufficiently  distinguishing  between  seeming  goui 
effects  thereof.    They  have  too  much  determined  tli©  i 
acts  by  ao  examination  of  the  motives  uiider  which  the 
performe<l«  and  too  little  by  an  exn^ 
duced.    They  ought  long  since  to  h 
altruism* 
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\  altrciism  has  often  l>een  carried  to  injnriotis  excess,  and  yet 
W©  have  had  about  as  good  general  results  aa  could  be  expected  un- 
d«  f*  »:^*    Tlie  early  step  from  justifiable  egoism  to 

tliat  ^"  Liated  was  a  long  one.    From  the  mind  resting 

on  mM  lo  constderiDg  the  immediate  wants  of  others  was  a  great 
*  From  altruism  performed  with  selfish  motives  to  disin- 
benevolence  was  anothor  grand  advance.  The  order  of  hu- 
progressa  doubtless  required  a  long  discipline  in  indiscriminate 
mhmiflm  before  men  should  learn  to  differentiate  it  by  obscirving 
i%B  rasnltH*  Again,  not  only  man's  mental  progress  but  that  of 
Ufe  an  the  earth  haB  Wen  by  pendulum-beats  from  extreme  to  ex- 
tr-f»^*'  "J^v  *.i-t;v>n  and  reaction,  until  finally  the  golden  mean  of 
li  reached.    The  shield  was  neither  silver,  as  pro* 

>  viewed  it  from  the  east,  nor  yet  gold,  as  viewed 
i„    ,-  i-^t;  but,  had  not  each  held  and  proclaimed  his 

Opitdon*  the  truUi  would  not  have  been  reached  by  either.  Prog- 
tmm  limpti  and  gooa  by  indi'  '  ^ ;  but  the  various  steps  indi- 
erted  ]uiTi»  been  tidcen  and  Vr  •  lu 

Ta  Christianity,  then^  by  far  the  greatest  exix)nent  of  this  in- 
fiioriimimte  altruism*  is  due  the  great  credit  of  having  taught  it, 
adlBeasiirably  brought  the  world  from  selfishness  to  disinterested 
iMHnroleiioe^  It  matters  not  that  the  race  might  have  traversed 
thia  path  under  some  other  banner,  and  that  many  tribes  have 
found  it  independently.  ** Honor  to  whom  honor"  permits  this 
wUliag  recognition.  Although  it  overlot^ked  tliis  newer  feature, 
it  ha^l  ^.•....wp}^  tQ  4q  for  man  of  a  more  primary  character. 

Ti  intense  manifestation  of  the  altruistic  spirit  is  in 

aoii*ri^i»Unea  to  evil  and  in  utter  disregard  of  self.  How  beau- 
tiCul  «>em  to  us  those  precepts  pointing  thereto  1 

^  Who«ottver  shall  smitd  thee  on  thy  right  cheek,  turn  to  him 
wriJjtix    If  at  I  heo  ut  the  law  and  take  away  thy 


t  him  have  tL 


Lay  not  up  for  yourselves  treas- 


upcm  earth,  whtire  moth  and  rust  doth  corrupt,  and  where 
tIdeTBS  break  Uirough  and  steal.  Take  no  thought  for  your  life, 
wha^  ye  shall  eat  or  what  yo  shall  drink,  nor  yet  for  your  body 
what  ye  shidl  put  on.  Cbnaider  the  lilies  of  the  field,  how  they 
gruvr ;  they  toil  not»  neither  do  they  spin,  and  yet  I  say  unto  you 
thai  Bnloffion  in  all  his  glory  was  not  arrayed  like  one  of  these. 
Tofc  re  no  thought  for  the  morrow,  for  the  morrow  shall 

iabe  '   for  the  things  of  itself.    Give  to  him  that  asketh 

lhee»  II  him  that  would  borrow  of  thee  turn  not  thou  away. 

Oo  oimI  h  I  hast  and  give  to  the  poor,  and  come  and 

foQenr  m^ ,  -..,^ .  . .  .tit  have  treasure  in  heaven.** 

And  yet  however  grandly  its  maxims  may  ring  in  our  ears, 

nnd  whatever 
r>r  this  iudis- 
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criminate  altruism  has  gone  by,  and  we  are  confronted  with  proBent 
duty.  To-day,  the  only  man  who  sells  all  that  he  ha**  and  gtree  to 
the  poor  is  the  unfortunate  one  whom  we  shut  up  in  the  insane 
asylum.  To-day,  the  only  one  who  takes  no  thought  for  the  mor- 
row is  the  tramp  or  the  beggar.  (The  professional  beggar  has 
even  sense  enough  to  keep  a  bank  account.)  Those  extremes  of 
altruism,  non-resistance  and  self-abnegation,  have  been  discarded. 
And  why  ?  Let  us  now  recognize  the  virtue  in  them^  and  under* 
stand  also  just  why  they  are  impracticable. 

The  virtue  of  those  precepts  lies  in  their  power  to  draw  men 
away  from  self.  Read  them  slowly ^not  a  selfish  motive  to  be 
foun<l  in  them.  They  remove  one  the  farthest  possible  from 
thought  of  self.  At  the  time  when  the  degradation  of  womeii 
was  greatest,  when  chattel  slavery  was  so  universal  that  oven 
Saint  Paul  returned  a  runaway  to  his  master,  when  political 
freedom  was  unknown,  when  drunkenness  and  debauchery  far 
exceeded  the  present,  the  best  thing  for  mankind  wa»  to  hold  up 
this  extreme  of  altruism  as  an  ideal  and  even  to  declare  it  divine, 
which  it  nearly  was  in  comparison  with  the  evils  combated.  So 
long  as  no  one  could  point  out  its  defects,  its  force  would  be  and 
was  very  great  for  good.  Through  the  self-inflicted  injuries 
which  the  early  Christians  caused  in  practicing  these  principles 
was  the  tide  of  human  selfishness  checked.  But  the  evil  of  th 
precepts  consisted  in  their  subjective  influence  being  exce^ 
(therefore  injurious),  and  in  their  utter  disregai-d  of  ultimate 
objective  results.  He  who  curbs  his  own  selfish  and  grasping 
irit  by  taking  no  thought  for  the  morrow,  lays  himself  liable  to 
want  (which  is  perhaps  the  lesser  of  the  two  subjective  ^  "  '  ^it 
the  objective  effect  is  more  far-reaching  and  only  evil     '  4« 

an  incentive  to  others  to  idleness,  improvidence,  and  ultimate  bcg^ 
gary.    He  who  being  smitten  on  one  cheek  1  '        '  'fi» 

vates  patience  and  self-control,  but  he  leav*  liO 

more  ready  to  smit43  the  next  man  he  gets  ma(i  with.  Again,  the 
subjective  effect  has  good  in  it :  the  objective  effect  has  f;  ^  -  h^ 
ing  evil  in  it.    If  I  imitate  the  lilies  of  the  field,  which  lit  .;| 

to  make  tliemselves  a  shelter  nor  spin  themselves  rloth*^,  i  wmy 
be  admired  for  my  assurance  and  freedom  from  anxi*  *'    ^■"*  T 
shall  also  bo  cut  down  by  the  first  frost  of  adversity,  an- 
lessly  swejtt  out  of  sight  by  the  first  snow  of  winter.    01  y, 

I  shall  have  set  a  bad  example  to  weaker  mintls  than  miu  .  .  .i,vf 
will  aay,  **  Let  us  eat,  drink,  and  be  meiry,  for  iomomiw  wn  dilt" 
.^  world  will  have  paid  dearly  fi>r  my  littlo  exhihltioii  of 


tha^ 
*ana 


ire. 


He  who,  beinic  0tied  at  law  for  a  coat  by  a  grasiiiiig 


.3- 
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I  Imi  tho  victorious  plaintifif  lias  become  a  meaner  man,  and 
brinj;  now  suits  at  tiie  earliest  opportunity ;  if  not  upon  this, 
whom  ho  tliinlvs  he  can  browbeat,  and  there 
^         who  will  lielp  him  do  so.     He  who  sells  all 
lie  has  and  gives  to  the  poor,  may,  if  he  is  very  badly  eaten  up 
I  for  money  ^;     '  line  himself  in  the  right  diivction, 
ling  all  he  *     1         -  himself  of  the  means  of  si'lf-sup- 
in  sickness  and  endangers  the  care  of  his  family*    But  all 
^^  '     '^       - '"  r  r  might  be  pei'petrated  to  curb  a  grasping 
of  property.     That,  however,  which  he  had 
■ight  to  do  he  has  done.     He  htis  pauperized  the  poor.     The 
.  inflicte*!  upon  scores,  and  perhaps  hundreds,  is  in  their  lessen- 
yt  self-respecrt,  the  cultivation  of  indolence,  the  enfeebling  of 
alr*?ady  weak  determinations,  the  putting  further  away  of 
day  when  the  poor  shall  be  properly  paid  for  their  work,  and 
fosterinj?  of  that  reckless  spirit,  "  The  world  owes  me  a  living, 
It'  L,^  to  have  it/'     If  the  next  rich  man  does  not  sell 

I  an 'I  J.iute  soon  enough,  they  will  thirst  for  his  riches — 

liaps  for  his  blood.    If  some  of  his  wealth  is  ill-gotten,  as  is 
I V  rich  men,  they  will  consider  it  all  so.    In  such 
lumunism  grow.    The  advocates  of  anarchy  and 
9rs  of  government  are  found  always  among  the  poor* 

to  this  most  remarkable  fact — that  every  single  precept 
non-resistance  and  self-abnegation,  while  subjectively 
fciv<!»,  ignores  the  objective  and  ultimate  effect ;  that  is,  they 
>  be  of  benefit  to  the  doer,  but  make  not  an  iota  of  dis- 
I  as  to  the  effect  upon  others ;  while,  in  fact,  as  history 
shown,  and  as  we  are  now  beginning  to  know,  both  are 
firti-iri-fl  *  Lnt  +1*^  greatcst  harm  is  done  to  the  supposed  bene- 

i  is  thus  as  far  from  virtue  as  selfishness.    The  J 

ijntween,  where  our  egoism  benefits  us  but  does! 

[not  sting  another,  and  where  our  altruism  benefits  others  in  its 

It       "  '  '       '  '       f  lieir  or  our  own  welfare.    Self- 

1  M a  of  base  impulses.    Self-abne- 

in  iihort-sighted  gratification  of  benevolent  impulses.    Both 

ipuMve,  both  are  short-sighted,  and  both  inflict  evil  upon 

muro  racKlerate  and  acceptable  form  of  altruism  goes  under 

'  "nty  and  benevolence.    They  are  also  valuable  in 

!  of  egoism,  and  have  made  many  people,  both 

I  ami  recipients,  hajtpy  for  the  time  being.    "To  do  good 

iiHtribnte  forget  not,  for  with  such  offerings  the  Lord  is 

Again,  no  discrimination  is  mMe  as  to  the  objects 

id  of  benevolence,  nor  as  to  the  remote  and  real  effects 

M  -4ifTus  tr>hiivp  btf^ii  thus  far  assumed  that  no 
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discrimination  need  be  made.  The  exhortations  to  charity  and 
benevolence  never  specify  the  objects  minutely,  while,  in  fact,  this 
should  be  the  all-important  feature.  In  seeming  prohibition  to  any 
suggestion  of  discrimination  we  are  told  that  benevolence  should 
be  universal,  because  the  Creator  "  maketh  his  sun  to  rise  upon 
the  evil  and  upon  the  good,  and  sendeth  rain  upon  the  just  and 
upon  the  unjust.'^  Now,  in  the  case  of  sunshine  and  rain  it  wouW 
be  physically  impossible  to  discriminate.  It  should  also  be  re- 
membered that  the  same  Creator  for  the  same  reason  sendeth  the 
lightning  and  the  earthquake  to  destroy  both  the  just  'Biixii  the 
unjust.  But,  what  is  more  to  the  present  purpose,  he  starves  to 
death  those  who  in  summer  fail  to  lay  by  a  supply  of  food  for  the 
winter ;  he  smiths  with  disease  those  who  are  too  lazy  to  cultivate 
cleanliness ;  and  he  visits  the  iniquities  of  fathers  upon  thought- 
less children  to  the  third  and  fourth  generation*  Here  is  a  lesson 
in  disciimination  of  cause  and  effect  not  to  be  overshadowed  by  a 
few  platitudes  about  raim 

But  we  must  turn  to  consider  the  economic  effects  of  altruism 
by  means  of  which  we  are  to  distinguish  justifiable  altruism  from 
unjustifiable  altruism.  So  much  of  description  has  been  neces- 
sitated by  the  newness  of  the  subject,  and  even  now  it  is  to  be 
feared  that  those  who  have  never  discriminated  as  to  doing  good 
to  others,  except  as  regards  the  purity  of  motive  in  the  doer,  will 
feel  more  concerned  about  the  integrity  of  the  precepts  that  have 
been  dissect-ed  than  about  the  analysis  of  truth.  Be  that  a£  it 
may — and  it  would  be  a  matter  of  regret  to  offend  the  ancient 
prejudices  of  any— it  is  to  be  hoped  that  the  economic  remarks  to 
follow  will  but  substantiate  and  illustrate  the  principles  already 
laid  down. 

Now  that  we  have  reached  the  study  of  social,  political,  and 
economic  science,  we  are  called  upon  to  analyze  the  «!  *  '  to 
define  our  terms  carefully,  to  be  sure  that  wo  build  oii:  ♦^ 

on  facts,  and  to  state  our  conclusions  clearly.  And  our  concln* 
sions  are  most  hopeful.  They  are,  that  in  doing  real  and  not  seem- 
ing  good  to  ourselves  we  also  benefit  the  race;  that  ir^  doing  good 
to  others  it  is  not  necessary  or  wise  that  we  inflict  sore  depriva- 
tion or  indignity  upon  ourselves;  that  thrift  and  wisdom  consist 
in  taking  a  reasonable  thought  for  the  morrow ;  and  Uiat  in  noth* 
ing  so  much  should  we  take  anxious  thought  fc*r  the  morrow  ois 
when  appealed  to  for  alms  or  to  assist  tJio  needy* 

Better  that  they  suffer  hunger  to-day  and  be  made  self-respect- 
ing and  self-  mg  to-morrow,  than  that  they  be  fed  tcMlay 
and  then  bo  i  ^  ^  a  to-morrow.  We  best  help  others  by  de«mr* 
ing  them  full  justice,  and  by  refraining  from  injuring  them  either 
t^                  I  i*e  or  through  living  thorn  that  for  which  they  rotoni 
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L  Rmusv  of  thb  Poob,— This  class  does  not  include  the  sick, 
\  depeDdcni  chi]dr&D»  nor  the  insane^  but  simply  those  who  are 


more  or  less 
lb»]r  work,  a 


idle,  who  receive  btit  small  wages  when 
,  or  do  not  ask  but  seem  to  need,  financial 


80  mi^  '  been  willing  to  lend  to  the  Lord  (i.  e.^  g^ive  to 

the  poor  I  iig  that  it  was  a  safe  and  dividend-paying  invest- 

niaol^  that  for  eighteen  hundred  years  this  has  been  the  usual 
>  of  r<4ief* 

Ehreryhody  ktiow«  tliat  this  has  not  diminished  the  number, 
II  ynm  very  wxV  >  '  y  said,  eighteen  hundred  years  ago,  *•  The 

poor  we  hare  alv,  i. ,  ^  ,.  ah  us,"  because  the  sajing  of  it  has  helloed 
10  make  it  trne.  Assuming  that  we  are  to  have  the  poor  always 
with  us,  we  shall  do  little  to  lessen  their  number.  Had  it  been 
ti^i)  iiiM.t*  tfi#%  same  authority/* Under  the  beneficent  sway  of  wis- 
dmi  t  shall  cease  to  exist  among  you/'  as  it  was  said,  **  The 

'  aiMl  tht  li all  lie  down  together/*  by  this  time  we  should 

W%  been  fa:  [  tlie  realization. 

Eariy  Aihenn— pi^gan  Athens,  if  you  choose— could  boast  of 
httTlzig  no  citisen  in  want,  **  nor/'  says  the  Grecian  historian, "  did 
any  disgrace  the  nation  by  begging/'  This  should  have  been  our 
moito.  With  &U  the  resources  of  this  nation,  its  realization  would 
1  *    **ii  6«»y  had  the  proper  course  been  pursued.    In  such  a 

t  i4»  ours  it  i»  not  necessary,  but  it  is  a  shame  and  disgrace, 

to  havt!  the  poor  always  with  us — that  is,  poverty  which  needs 
idieC  In  the  preaenea  of  millionaires,  men  owning  but  a  single 
cxiltage  arc*  p«>or  by  comparison.  We  ought  always  to  have  such 
poor  ani  but  thc^e  are  self-respecting  and  bappy  men, 

TTt.41.'  tt,!  .    r  be  confounded  wi til  those  who  through  defect- 

"  f^omelimea  require  food,  coal,  or  shelter  to  be  pro- 
1 !    J  \    The  latter  are  intended  when  allusion  is  made 

ETow,  if  anything  of  social  and  economic  value  has  been  demon- 
ftratml  in  this  cf*ntury  it  is  that  giving  food,  coal,  and  money  to 
Ilia  poor  from  public  funds  or  even  by  private  charities  pauperizes 
and  degrades  them.  Henry  George  says  that  **  the  poor  are  grow- 
[ ^  "    If  so,  to  nothing  is  it  more  attributable  than  to  the 

It  n  of  charitiea    "A  city  of  charities  and  a  city  of 

pattpcire ''  is  the  designation  of  one  of  our  Eastern  municipalities. 

H'  "*  '^•".rity  becomes  the  cause  of  pauperism  may  easily  be 
undt  Thft  prol>lem  has  been  well  worked  out,  especially  in 

BntglfM^ii.     II  iwcett.  Professor  of  Political  Economy  in  the 

l^f^Tw^i^Tt^  .  "^.iw,  iu  "  Pauperism ;  its  Causes  and  Reme- 

i\  U  says:  "Those  get  the  largest  share  of 

chiirit%— Uii*  who  HuUer  -       —who  can  excite  tl^  -*st 


rTnrifiiTjv.     lliinco  mcw^ 


becomes  an  art:  1 
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profession.    Hypocrisy  and  lies  are  tlie  principal  tc 
who  acquire  skill  in  it  frequently  obtain  greater  mi 
those  who  labor," 

A  case  in  Washington,  D.  C,  illustrates  this :  ♦  In  A^ 
a  boy  of  about  fourteen  years  was  found  regularly 
Pennsylv^ania  Avenue.   His  mother,  healthy  and  reasoi] 
ligent,  lived  in  a  neat  house  on  a  pretty  street  >\Hthin  t| 
of  the  Capitol,    There  wa«  no  sign  of  poverty  or  of  i 
the  huuse,  inside  or  out.    The  boy  had,  during  the  sessi 
gress,  sold  papers  at  the  Capitol,  reaping  a  rich  hsr^'est 
about  with  a  crutch.    Ptnjple  gave  him  five^  ten,  or 
cents  for  a  paper,  and  asked  no  change.    When  C<3 
journed,  he  could  still  have  supported  himself  wellj 
papers  on  Pennsylvania  Avenue;  but  peoj  '      '    -o  di 
over  tive  cents  for  papers,  as  a  rule.    StilK  ^     ^      -i 
gars,  especially  to  those  with  crutches.    It  easily  apj 
the  boy  could  make  more  money  by  begging  than 
papers,  and  so  he  begged*    Even  after  he  had  been 
police  court  twice,  he  returned  to  the  street  to  beg, 
with  great  difficulty  that  the  writer  succeeded  in  etc 
imposition  upon  the  public — the  sweet,  confiding  publ| 
ever  seeking  to  give  to  strangtti*s»  because  '^some  hai 
entertained  angels  unawares  " — yes,  a  public  which  is 
investigate  the  effects  of  its  alms-giving,  and  which 
be  imposc*d  upon. 

Now,  let  no  one  express  horror  at  the  character 
this  child,  or  rather  in  his  mother,  who  was  the  real 

tWas  no  better  and  no  worse  than  the  av' 

tereised  business  sagacity  in  getting  .      -  -  j 

considerations.     So  do  Wall-Street  brokers*^  ao  do  ^| 

[/who  entlow  colleges,  build  churches,  and  send  miissiaiuirai 
leathen," 

The  solution  of  this  economic  problem  is  of  the  simfi] 
begging  unprofitable,  and  we  never  need  lecture  be^ 
their  loss  of  self-respect     When  the  getting  of  sorq 
nothing  becomes  impossible,  and  never  till  then,  will| 
t<»  endeavor  to  get  something  for  nothing.    Wlien  yoi 
one  of  you  ctimpletely  discontinue  giving  almsi,  exc( 
whose  circiJ  s  are  perfectly  uir' 

other  moral  ^  ,. s  will  develop  in  th^    .  i     ^  . 

wonl  Iveing  said  to  thom  upon  that  point*    In  giving  l^ 

^degrade  far  mo'       '  '  ' 

ind  of  111  is  a  < 

**  England  y>rm  brought  neMU^r  the  brink  of  rtun  by 

*  ^  tnf««tlgstloa  of  \i  In  pesKm,  iiul  pnMi>e«lid  M  In  tbe  pcAlorl 


than  she  ever  was  by  a  hostile  army."    Meanwhile  we  Bhould 
>  «rlf •respecting  etiotigh  to  admit  that  tramps  and  beggars  are 
not  rerjr  different  fr'  "'       :      *  iMe'*  people,  after  alL 

Tboi»«  who  are  ir.  h  the  economic  results  of 

giring  to  tho  poor»  in  England,  Scotland,  and  Ireland,  will  find 
plmij  uf  bookn  on  tlie  subject  The  "  Encyclopfedia  Britannica  *' 
eonttttns  a  good  article  under  the  heading  **  poor-law.''  See  also 
other  cs&cjrclopttdini. 

The  Scotch  are  prorerbially  thrifty  and  economical,  and  yet 
they  hare  been  degraded  by  the  poor-law  of  1845.  In  some  parts 
of  Scotland  tbure  is  ten  times  the  poverty  there  ib  in  Ireland! 
That  law  gtires  more  relief  than  England V,  and  the  money  is  re- 
garded aa  a  nice  ^t  Those  who  had  savings  in  banks  trans- 
ten^^     "  ^'      fill  investigation,  and  even  the  lal)or 

lMt«  'J  .  -/     ations  in  any  such  manner  as  did  the 

Iriah  workhcm^.    Matters  came  to  such  a  pass  that  the  fishermen 
^'"   '  "'      r     ,4  their  nets  mended,  their  former  asststants 

Ad  get  i\  living  easier  from  the  parish. 

In  Ireland  there  i«  very  little  out-door  relief^  the  proportion  of 

ad  being  almost  reversed — five  in-door  to  one  out-door  pau- 

In  ffj^nte  of  lreland*8  unjust  land  system  and  high  rents,  the 

r  of  her  paupers  doe«  not  amount  to  one  half  those 

tne.    The  Irish  will  submit  to  every  privation  rather 

uds  go  to  the  workhouse,  which  is  the  legal  mode  of 

lief,  atid  in  not  a  charity, 

London  many  p»xjple  get  relief  who  could  do  without  it.  and 
ider  it  no  disirmce.     Industry,  economy,  temperance,  and  self- 

•  care  of  themselves  if 

they  *      ^^  .      Hsary  restraint,  being 

mrcymfortable  or  oven  disgracefuh  They  therefore  shun  it.  If 
they  ^  'hout  work  in  some  other  way,  they  will ;  if  not, 

manv  11  work.    Why  are  these  j>eople  in  such  condi- 

tion P  It  ii  a  duty  we  owe  to  society  to  ascertain  what  are  their 
thongfati;  wh  '  ^^ '  motives  that  have  led  them  to  such  lives.  If 
the  reeolt  iH  vices  and  injustices  and  pnxligality  of  the 

rieh  have  in  part  induced  such  results,  let  it  l>o  exposeil  boldly  and 
fearleaaly*  I^  ^  "  +iciein  the  wage  system  and  in  land  tenure  is 
the  canfie  in  ;  this  also  I>e  proclaimed. 

You  will,  huwuver,  be  mor^*  intorestcHi  in  some  figures  from  our 
own  experience.  The  Horn  Seth  Low,  ex-Mayor  of  Brooklyn  N.Y., 
lireeenteU  a  pafier  in  1881  at  the  eighth  Kational  Conference  of 
Char  n  which  Robert  Treat   Paine 

odls  !..  ..      _.  in.    In  it  Mr.  Low  sums  up  his 

tflppiidcm  of   the  world's  experience  in  giving  alms  (technically 
'      ^^     '  ^  beneficiariee  he  says : 
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2.  That  it  discourages  habits  of  frugality, 

3.  That  it  encoiirages  improvident  and  wretched  : 

4.  That  it  produces  discontent 
His  own  conchision  as  to  wliat  he  had  himself  i 

"  out-door  relief  in  the  United  States  as  elsewhere  tc 
bly  and  surely  to  increase  pauperism/^    Hero  are  fiom« 
tiistics : 

In  Brooklyn,  during  1877,  46,360  people  were  relievd 
of  $141,207.    In  1878  no  money  was  given.    This  irame 
of  people  which  had  received  aid  were  left  to  take  ca 
selves,  or  to  go  to  almshouse  or  to  hospital.    What  eff€ 
institutions  did  refusing  to  give  to  4(i,*350  people  have 
and  1878  these  institutions  contained  1,371  people ;  it 
people;  in  1880,  1,109,  and  in  1881  only  1,17L    What] 
the  people  that  had  receivetl  the  $141,207,  in  a  single 
Seth  Low  says :  "  Instead  of  Brooklyn  needing,  as  the  i 
abolition  of  out-door  relief,  an  almshouse  of  d 
we  find  at  the  end  of  three  years  an  almost  t  >  i 

of  sick  paupers,  but  a  steady  diminution  of  well  pauper 
too,  in  the  face  of  a  population  in  the  county  growing  | 
of  18.0iX)  per  annum/'    At  about  the  same  time  similai 
iken  in  Philadelphia,  with  like  results.    Cleveland's  i 
ief  account  for  six  years  was  as  follows : 


1S75  to  4,5^  CuiitHes  195,000. 

lare  to  3,oik     **       86,o(k). 

1877  to  3»,»M       ♦♦  70.(KX>. 


1878  to  l,et68  fftmUke  \ 
187»  to  1,630 
1880  to  1,200 


In  March,  1877,  was  begim  a  system  of  reciuiring  St 
for  the  rulief  furnished.    Work  at  one  dollar  per  day  wl 
©very  man  who  being  able-bodied  applied  for  assistance 
cials  were  thoroughly  convinced  that  pauperism  had 
and  increased  by  the  old  system. 

Cincinnati  pursued  the  same  course,  with  good  rti 
that  it  issued  during  ten  winter  wr  '  rd  by  the 
even  that  was  improvident  and  deui  g.    Peoplej 

that  a  city  issued  coal  last  winter  wiU  count  on  gett 
winter,  and  will  take  no  other  thought  on  the  subject. 

Now  we  know,  by  experiment,  that  the  wis<^  thing 
visit  all  such  piMiple  in  July  and  August,  a?  H 

by  a  few  cents  a  week  for  winter*8  ♦*-  ti   ^-^ 
lower  prices.    If,  lhu«  reminded  t4>  p 
genial ^  Tilrrol,  l! 

bauL  diiicomi    --     ..     :. 

Vir  taperiunce.    Ho  whuidvod  to  the  poor  tinder  %m\ 
-  ^  ^  '  '    '  hiftinfluc 
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Whftt,  tliL*n,  miist  we  do  ?  FortTmately,  out  altruistic  feelings 
mmy  b©  gratifietl  in  a  manner  not  harmful  to  the  beneficiaries. 
Robert  Treat  Paine,  of  Boston,  who  has  had  large  experience  in 
treaiuig  the  poor,  prescribes  the  following:  *'  Whenever  any  fam- 
ily has  fallen  so  low  as  to  need  relief,  send  to  them  at  least  one 
lend — a  patient,  true,  sympathizing,  firm  friend— to  do  for  them 
ll  that  a  friend  can  do  to  discover  and  remove  the  causes  of  their 
dupoildesic^t  and  to  help  them  up  into  independent  self-support 
and  gelf^respeci."  To  which  it  may  be  added,  if  that  friendly  vis- 
itor h»  permitted  to  give  alms,  his  and  their  minds  are  diverted 
from  the  great  object — the  permanent  cure  of  poverty*  It  should 
always  bo  regretted  when  circumstances  seem  to  demand  attention 
to  immediiito  needs.  Put  off  every  possible  want  till  the  person 
can  himself  supply  it  in  a  manly  and  independent  way.  Better  a 
morsel  with  self-respect  than  plenty  with  an  enfeebled  determi- 
nation to  fight  the  battle  of  hfe. 

XL  Orpmak  As  —Much  that  has  been  said  of  giving  alms 

applies  to  the  ti'  of  delinquent  and  dependent  children. 

MoTed  by  the  altruistic  spirit,  and  feeling  an  approving  con- 
ience  as  the  reBult  of  trying  to  do  good  to  others,  the  Christian 

\i\  has  taken  up  the  cai'e  of  orphan  asylums.    Children  are 

lierod  from  the  slums  of  cities,  and  sometimes  from  pretty  good 
>mej$»  in  to  these  herding-places.  Then  they  are  told,  as  I  heai-d 
from  a  rt^verend  doctor,  how  grateful  they  should  be  to  Christian- 
ity for  thus  caring  for  them ;  but  the  fact  again  is  that,  prompted 
by  kind  motives,  people  thus  try  to  do  these  children  good  with- 
ooi'  looking  to  the  results  of  their  acts  to  see  the  consequences. 

What,  then,  are  some  of  these  consequences  ? 

L  That  moral  corruption*  brought  in  a  little  by  each  child, 
leaTenfi  Ib^  whole  lump. 

^,  "^^  ^  ^ro  often  placed  under  incompetent  teachers  to 
learn  s,  when  in  fact  their  capacities  call  for  manual 

teaining  iuBtead.  (Who  ever  knew  a  scholar  reared  in  an  orphan 
flum  n 

3.  They  are  fed  in  the  cheapest  sort  of  a  way,  and  clothed  in  a 
umform  that  canaen  them  t^  be  pointed  out  always  in  public  as 
object-^    '  .K.  ^.u., ..,,  I  degradation. 

i»  1  herds  and  not  in  families,  and  hence  subject 

to  rulv?»  and  tnuning  necessitated  by  this  abnormal  life.  Often 
r-..  ...  ..Tifit  to  live  in  families  that  kind-hearted  jjoople  can 


fii. 


nt  mother  and  every  drunken  father  now 
10  can  indulge  their  vices  and  get  rid  of  then* 


t*.  E^er>    ' 
knows  that  he  .., 
children,    lliouaands  of  widowed  mothers,  learning  that  they  can 
again  if  n  rnbered  with  children,  are  putting  their 

( in  asyht  ^e  asylum  thus  offers  a  premium  to  chUd- 
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deterlJoiL  Rich  people  even  are  liWng  in  luxmy^  wliile  their 
nepbewB,  niece»t  and  graodcbildren  are  bein^  corrupted  in  orphaii 
ajvylumst  The  niece  of  a  President  of  the  United  States  waa, 
lung  ago,  itt  an  aqrlom^  while  her  uncle,  aunt,  and  three  coi 
occupied  the  White  House!  Such  people  often  give  as  their  excnsd 
that  the  child  wan  too  vicious,  or  rude,  or  even  homely*  to  be  re* 
oeiTed  into  their  families.    *'  No  one  seemed  to  want  him.'* 

Better  the  humble  home  of  a  poor  farmer  in  the  West,  far  betr 
ter  for  unch  children  as  are  unavoidably  orphaned,  than  these  un* 
natural  corrals.  But  this  kind  of  orphans  constitutes  not  over  one 
fifth  of  all,  Tho  other  four  fifths  represent  indulgence,  by  the  asy* 
lum  founders  and  managers^  toward  parents  and  relatives  who  wish 
to  shirk  responsibilities  imposed  by  Nature  upon  them.  With 
Mvory  much  i    "   *  -i  moral  miasma  upon  s  V-.h 

f»*Htc'r«  and  r  -  ind.     And  all  this  tini*    ^      ^  ih 

good  motives  and  benevolent  spirits  thank  God  that  they  are  not 
80  other  men  are,  and  proceed  to  build  additional  asylums!  Better 
and  far  better  live  and  die  among  the  Zuili  Indians  of  New  Mex- 
ico, having  never  heard  of  Christian  charity ,  than  to  die  and  leave 
your  orphan  child  alone  in  a  large  city  of  the  United  States!  In 
tlui  lattf^r  case  he  goes  to  an  asylum,  to  be  swallowed  up  in  th^ 
inasHPH.  In  tho  form  or  cn^^,  although  he  has  lost  his  cj^m  father 
and  mother,  he  has  found  many  fathers  and  many  mothers,  all  nf 
whom  will  feel  a  personal  interest  in  him  and  responsibility  for 
him,  and  who  will  sharo  with  him  if  need  be  the  last  pot  of  com, 
and  will  weep  over  his  gravaas  if  it  contained  their  own  flesh  and 
bh)od^  We  should  need  no  orphan  asylums  if  we  possessed  the 
virtues  of  the  Zufli. 

How  to  wet  forth  the  economic  effects  of  such  institutions,  and 
to  point  out  to  society  tlio  way  to  make  its  members  rear  the  chil- 
drou  to  whom  thi^y  liave  given  birth,  and  to  show  tbe  "T  ^  us 
effects  of  ill-consi<ii'rod  altruiKm,  is  a  task  which  comes  \  lia 

province  of  this  section  of  the  American  Association  for  the  Ad- 
vancement of  Sciance, 

III,  FnuNDMNo  AsYi^UMS.— Here,  again,  sentimentalism  ha» 
contrihuttMl  nionay  to  build  asylunrs,  and  even  more  unwisely 
Umn  ill  tho  ca^e  (»f  the  orjdians.  An  orphan  can  not  be  eom- 
mitttnl  without  8«)mething  boiui?  kno^vn  of  its  parimt^,  or  their 

*■'  '   ,    ;   V   ,.,        ...      /       ,  -...-,,       --  ,.j_ 

^  --a  --.         --■ -     ^....y.....,.'\B 

of  applicants  for  admiftidon.    Maiiairi^rs  like  to  boast  of  the 


r, 


l»e  slio  in  high  life  or  la  low,  the  intemperate  who  prefer  to  ai» 
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300  and  all — ^have  but  to  leave  their  offspring  as  naked 
m  Utile  Moies  was  when  deposited  at  the  Nile,  either  in  a  vacant 

I  ♦Kir-step,  Under  cover  of  darkness  all  is 
tiiui,  or  the  irate  citizen  whose  door-step 
^MibiMm  invaded,  quickly  and  safely  transfers  the  waif  to  an  asy- 
I1UD.  Tho  rt*n  '  of  sin  and  folly,  as  well  as  the  burdens  of  the 
liareniii,  linvi*  ^i\  put  far  away.    Were  society  organized  to 

«DCOiixmgo  Ihia  very  buitinessSy  it  w^ere  impossible  to  arrange  it  more 
Mtififactorily.  But  etenifU  shame  f^hould  rest  upon  the  weak- 
minded^  ben«vok*nt  people  who  by  their  ill-ad\ased  altruism  cul- 
tnrate  such  dt'ijfnidation  in  society  I  One  tenth  of  the  money  spent 
tn  detecting  and  punishing  these  parents  for  their  unnatural 
criizi««i  would  t«ach  society  tho  needed  lesson.  More  pains  than 
w  rer  should  be  spent  upon  detecting  these 

cr..... ,     ,. .-^,,   ,__.dling  asylum  in  America  should  be  in- 

dmntly  disarganiadd. 

IV.  lKaA.s»  Asylums.— Upon  this  kind  of  altruistic  effort, 
alio  a  boast  of  the  age,  there  are  not  sufhcient  data  to  warrant  so 
deounciatioa,    It  is  proper,  however,  to  call  attention  to 

1  isoning  of  great  masses  of  such  peo- 
'  ui  unnatural,  and  the  Ixtst  authorities  ail  vocate  breaking  up  the 
^^^   t  ..    ,.t   *'•-*'  — ^fjmes  and  separate  buildings. 
;L  observer  it  is  surprising  that,  while  rapid 

progmw  in  being  uuicit)  in  treating  many  forms  of  disease  such  as 


fcn 


_.-1   L 


minute  germs,  so  little  knowledge  is  being  obtained 

i>  nature,  causes,  and  cure  of  insanity.    With  many 

•rtt^d  by  the  state  in  a  liberal  manner,  why  are 

L,^  forth  fruit  in  this  direction  ?    It  is  said  to  be 

mi'^n  get  places  through  intrigues,  and  because 

t  in  routine  work, 

;   the  insane  is  on  the  increase.    Some  of  the 

LIL868  are  understood.     Is  it  not  certainly  of  the 

*        "  *        *  :'  MTits  be  circu- 

ty  by  rooting 
of  noei^ty  the  immediate  and  ultimate  causes  ? 
TheaV      "  *'    -    ^k  fiuggeiited  by  these  questions  can  have  no 
iinju'tifV  That  which  has  been  performed  is  more 

qofisf  iM*  implied  by  the  changes  proposed,  and  upon  further 

^r-'  •    V  prove  more  imjustifiable.    In  any  event  it  is 

pi  ^;ood  to  those  now  insane  may  not  be  of  half  the 

ii  «  tliai  it  hi  to  find  mtvans  of  preventing  insanity  in  the 


V.  BBXKVOLKKCIt    IN 


HiciHKa  Edccation. 
ition,  hi 

V.     It  \, 


-It  used  to  be  a 
1  and  clothes^  to 
1   that  thev  Were 
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preparing  to  lead  lives  devoted  to  altruistic  work,  and  | 
tlierefore  desirable,  in  the  case  of  young  mwn  apparei: 
leans^  to  pay  their  expenses  in  t'     ^     icul  sc'boulsp  bu! 

badly  that  the  plan  18  under^  •      _,     i  ang«.     In  the  b^d 
where  funds  are  provided,  they  are  now  Leaned,  and  a  ^ 
fation  t-o  repay  is  executed.     In  other  words^  the 
Bchools  of  di\'inity  found  out  that  to  give  to  tiie  poor 
student  was  to  lend  to  the  devil — a  very  ditferent  cr 
the  one  they  ha<i  in  mind!    It  was  found  that  this  nior 
at  times  for  tobacco,  for  pleasui*e-trips,  et<\.  while  bo« 
unpaid,  and  that  after  it  was  spent  the  benefieiariej»| 
abandoned  the  life-work  they  had  contemplated.*     Bt 
loan  system  is  not  working  satisfactorily*    Tlie  written 
is  often  lightly  esteemed,  and  held  to  be  not  binding, 
latest  information  is  that  but  thirty  per  cent  is  paid  bg 
when  the  notes  are  looked  after,  as  a  successful 
ifter  his  paper,  will  the  system  become  truly  benefice 
Hhen  have  ceased  to  be  a  charity.    Again  let  it  be  Baid* 
mmething  for  nothing,  but,  if  you  n5ally  must  do  so,  j 
into  a  lottery, 

VL  Gifts  to  WoRKmoMEN,— There  is  reserved  fc 
notice  of  the  most  contemptible  form  of  altruism  nol 
civilization.    It  has  come  to  be  the  fashion  for  peopli 
acquired  money  without  giving  an  equivalent  in  lal 
wish  to  indulge  in  benevolence,  to  build  mission-chaj 
skirts  of  cities,  and  to  furnish  them  with  cheap  appli^ 
der  to  "save  the  souls"  of  the  dear  working-class 
form  this  takes  is  in  furnisliing  workingmen  libr 
ing-rooms,  and  even  in  building  improved  tetiumenl 
score  of  ways  the  rich  are  **  doing  something  for  th© 
all  these  things  have  the  same  surface  ajM 
throwing  a  dime  to  a  beggar*    But  the  U\>  ; 
have  by  class  legislation  or  dishonesty  got  poHSOs^iofl 
I        '    '  '      the  poor,  and  in  order  to  quiet  their  little 
<  illy  in  order  to  enable  them  to  keep  u|i  the] 

dispense  these  chanties, 

Nowjetitbr  -        -    >  -     f|  such  that  the  ^ 
none  of  their  •                            rry  out  for  juKt 
for  a  day's  work,  for  rc^asonable  rentes,  for  a  chance  toj 
lots  which  sjicculatorsli''''' **^'*  »,.«.i....i  i...,.>,./s  i 
— in  short.,  for  such  a  r 
ynl\  enable  them  to  labor  and  {* 
of  their  labor,  to  build  and  fu,..,  ..     Ji 

*  T^H^re  Im*  bocii  la  gorommcnt  cmpla^  tn  VTMhtngfon,  Ihtt  fmA  olgh 
dfi  who  fi'cxMVtni  »ijch  M  (or  two  tmni  fkrevioutl;,  U#  nov  oinii  rail 
;toti,  bui  hji  oerer  pre  no  h,  * 
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♦o  est«bli4ih  thmr  own  libraries  and  readiiig-rooms,  to 
b  r  own  tonomoiit-Iiou^es,  and  to  scorn  charity  as  they  now 

b»vu  gvxxi  reMon  to  sc?oru  such  dtapensers  of  charity. 

Thm  iMiriug  of  all  «o-CAlled  charitable  and  benevolent  work  up- 
on such  pruicipk«0  as  have  been  indicated,  or  rather  the  Bubstitu- 
tion  of  right-seekiiig  and  right-doing  (which  is  but  the  simple 
pmettce  of  josfeioe),  will  require  eanieijt  study  and  a  great  change 
in  cmr  spirit  and  methods.  Those  who  in  preceding  years  have 
1  ,  ...n  _  , ,f  ^^,-,|.i^  adapto«l  for  this  section  as  pre* 
,  ttt  and  Major  Alvord  should  notice  that 
t!  U  will  be  much  enlarged  if  we  seek  to  solve  the  problems 

m  "  — V»lo  \i%  to  make  our  altruism  economically  benefit 

n  rily  8hould  be  the  case.    That  we  should  pretend 

I  tu  all  men,  and  yet  bo  deceiving  both  oui-selves 

Ai*.  ,,,..„,  ,.....,  really  doing  harm  to  both,  needs  only  to  be 
daiiicHiitrmioci  to  secure  our  condemnation.  And  giWng  alms  to 
»]  -  ourselves  our  good  motives,  or  in  order  to  indulge 

iio-        -  it  impulses,  is  certainly  the  most  deceitful  form  of 

tdfishnr^  it  appears  ia  the  form  of  altruism — ^is  evil  and 

only  eviL 


I 


THE  PROBLEM  OF  A  FLYING-MACHmE. 
Bt  josepu  vz  contu, 

09  •ioUMT  Jkxn  HAtuKii.  iii*ro»Y  tir  nut  ifvitkbaitt  qj  OALtroBiru. 


F'  ••The  Popular  Science  Monthly"  for  November,  1885  (vol 
xxviii,  pw  1),  Mr.  Mather  closes  an  excellent  article  on  flying- 
machiiuii  with  the  following  weighty  remark:  •'These  are  the 
Bxwk  importaut  inventions  of  this  class — i.  e.,  self-raising,  self- 
pfftqieninit  moeMaea.  It  must  be  confossc^  that  the  results  are 
br  IWrm  rficoaraging.  Bui,  there  are  the  birds ;  and  they  coni^ 
fidil  the  argument  of  thorn  who  say  tJiai  U  is  impossible 

K  ?iue  with  Mr.  Mather  in  this  conclusion. 

I  am  orn^  of  tho^^  who  think  that  a  flying-machine,  in  the  sense 
iadicaled  abovl^— i.  o,,  eelf-r;'  -elf -proijel  ling — is  in.        'M<?, 

m  spite  of  the  t«fitimany  of  t  Of  course*  it  is  ui  vl 

Ihat  I  am  fpoAldug  of  ime  flighty  like  that  of  a  bird  or  an  insect^ 
and  not  of  hoMofming  nor  any  combination  of  ballooning  with 
flyiitg.  Thfa  in  nufficriently  implied  in  the  words  **  self -nii sing 
and  f  I  wish  now  to  give,  very  briefly,  a  reason 

for  ir.,.  .  ^^^*  '^''  so  with  brevity  and  clearness  by  a 

mtim  of  I  hope  will  lead  us,  step  by  8t<?p.  to 

ahiob  *n*    i  believe  this  is  important,  in  to 

^ti/^ck  ations  and  limit  tfTort  to  the  right  ru 
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I.  Two  Kinds  of  Impossibles.— On  tlio  very  thr 
subject  I  am  met  by  the  objectiou  that  "  many  thing 
wonderful,  and,  l3efore  their  realization,  ?♦  v  (h 

possible,  than  flying-machines,  have,  never  i  ,  acl 

to  pass.    Then  why  not  this  also  ?    He  is  a  bold  man 
anything  impossible  in  this  age  of  rapid  progress  au 
inventions,"    I  answer :  True  enough,  many  wanderf  ulj 
ently  impossible  things  have  indeed  come  to  pa^ ;  an 
in  spito  of  the  adverse  predictions  of  some  ni^h  sciel 
there  are  two  kinds  of  jm]>ossibles— the  sinning  ai 
The  seemifig  imposBibles  we  hdiev^e  to  be  impossibl 
cause  we  do  not  yet  understand  the  principles  iuvolj 
problem,  and  therefore  can  not  conceive  the  conditiou 
for  their  successful  application.     Such  are  all  the 
most  readily  occur  to  the  mind  as  triumphs  of  scienc 
example,  as  the  locomotive,  the  telegraph,  the  telephon 
real  impossibles,  on  the  contrary,  we  hioic  to  be  such,^ 
see  clearly  through  all  the  principles  involved  in 
and  the  limits  of  their  possible  application.    Of  this 
problem  of  a  jwrpeiual-moHon  viacJiint^  and  of  n  self4 
arch  of  indefinite  length.    Now  obs^a-ve — that,  of  thesaj 
of  impossibles,  to  the  unreflecting  the  seeming  are  f| 
impossible  and  wonderful.    In  fact^  to  most  people  the  ^ 
sibles  do  not  seem  impossible,  or  wonderful,  or  even  di 
all.    Hence,  in  every  age  and  coimtry  we  find  men  whc 
lives  in  vain  attempts  to  make  perpetual-motion  mii 
also,  in  regard  to  the  indefinite  arch.    Most  people  do 
once  why  an  arch  of  any  length  should  not  support  it 
it  be  big  and  strong  in  proportion  to  its  length- 
Let  me  stop  a  moment  to  illustrate  this  by  an 
rememl>er  many  years  ago  v 
ington  bridge  (a  wooden  si    -  ..  ;, 

for  exhibition  a  small  model  which,  when  set  ui 
twenty  feet  long,  and  had  stringers  n^  big 

This  Utile  model  not  only  sustained  ii  jt,  iu 

weight  of  a  stout  looker-on—"  a  fat  and  gi*easy  riii 
times  as  hea^^^  as  the  bridge  itself.    '*Now/\said  II 
agent, "  if  you  inoreiuHe  tlju  sisce  and  strength  of  ibaj 
proportion  as  you  iruTefiso  the  length  of  your  brii^ 
that  a  briilge  of  this  pattern,  of  avr^  ? — "'^  will 
itself,  but  twenty  tinier  it8  own  i?i  the  for 

"    Most  of  thn^*  w^ 
i .  -   .  ,   tble^     Of  course,  e\   .  .  Hi 

true.    For.  while  the  weiijht  of 
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dimea»ioiiit,  therefore^  the  weight  will  quickly  overtake  the 
Thore  in  tt  Umitp  therefore,  beyond  which  it  is  impossible 

A'  ^      ^ li'^asion-bi'  '        -ipport  itself.    This  fact  ia 

ff*  wi*ll  rt^rkL  t  is  unii'  to  ilwell  upon  it     I  have 

\  »rwttnl  at  all  only  because  I  wish  to  apply  the  prin- 

c*^-*'   .-'  ..vw.r  cibse^  where  it  is  not  so  well  I'ecognized. 

1L  Ai*i»LiCATioN  TO  Walking, — Now,  this  principle  applies  not 
only  li^es  and  arches,  but  to  aU  kinds  of  structures,  and 

ihert:.,-  ♦  .-Uo»  to  loeomotive-mai-hines,  whether  natural  or  arti- 
ficiaL  For  example,  there  is  a  limit  of  size  beyond  which  it  is 
impoonible  to  aiAke  a  ^  m]  walking- machine^  and  beyond 

wliioli,  UiensfcirOf  a  walk:  ,  tmal  can  not  exist.  Beyond  that 
Umit  the  supporting  bone»  would  crush  beneath  the  weight  of 
tlie  animal.     It  '  \x\  to  say  that  we  will  make  the  bones  and 

ttlOiriei  thick  ai.  ^^  in  prop^jrtion  t*:>  the  incrc^tising  size  of 

tiio  imiRml ;  for,  ba  the  animal  increases  m  size»  its  weight  increases 
iUi  Totunie  or  a*  the  cube,  while  the  strength  of  bones  and  nius- 
tocrwi^^  only  11^  tlie  cross-section  or  as  the  square  of  the  diam- 
'•l4«r.     T  ,  as  iho  animal  increases  in  size^  a  larger  and 

loQg«r  i>*'i  V. -li  .ri'  the  whole  strength  is  consumed  in  the  support, 
and  le«»  and  l«jtw  it?  left  over  for  motion,  until,  finally,  the  weight 
OTertaketi  the  utmost  strength  of  bones  to  snpport  or  muscles  to 
moTCL  It  IB  probable  that  the  limit  of  an  efficient  walking-nia- 
^dilite  luMi  actually  been  reached  in  the  largest  animals  which 
luiTe  wolkod  tho  etarth ;  such,  for  example,  n»  the  huge  dinosaurs 
of  th©  Juromc  period,  recently  brought  to  light  by  the  reseaixhes 
of  Marsh  and  Copeu  The  whale  has  probably  passed  the  limit, 
and  tber^  '  '*    '         *  its  foiin  and  take  to  the 

water*  ail  .     Or,  to  six^ak  more  defi- 

nitd J  and  atoo  more  truly,  the  whale  family  in  times  long  ago, 
p«riiap«  i  '     "  *^    -lary  times,  l)efore  it  became  a  true  whale 

lamilyt  i  3«%  either  ft»r  food  or  for  safety,  to  take  to 

tiuiwaior;  and  th)*t  not  only  determined  a  change  of  form,  but 
aloo  allowed  it  to  attain  a  greater  size  than  was  compatible  with 
walkinior. 

ciple  explains  many  other  things  in  nature  which 

xl<t\  bo  inexplicable.     The  marvelous  viviicity  and 

motion — the  arrowy  swiftness  of  Sight  of  many 

-  leaps  of  fleas,  the  immense  weight* 

Li:  liar  to  alb     In  text-books  on  natural 

'^  are  g^xBU,  oa  examples  of  the  almost  inconceivable 

ed  with  verto- 

:t»-€nergy  wero 

it  thai  of  a  ilea,  we  might  easily  leap  a  quarter  of  a  mile. 

inm  cooe  ^"    — ' '  ^         '  '  '  ^jr  railroadn  or  for  wtven* 

paa  boot*",  uts.    l^ow,  this  \&  on  entire 
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misconception.    There  is  no  reason  to  believe  tlmt 
I  energy  m  any  whit  less  than  that  of  insects — ^that,  tal 

of  miiseiilar  fibers  of  equal  cross*seetion,  the  r  f. 

any  k^ss  in  our*  case  than  in  theirs.     The  e\: 
I  found  In  the  principle  above  stated.    These  appiu^nt] 
'  feats  of  insec'ts  are  simply  the  result  of  their  small  « 

rfi'creases  as  well  as  r/icreases  as  the  volume,  i.  e,,  as  the  c 
[strength  of  muscle  only  as  the  cross-section,  i.  e*,  as  tho 
*the  diameter.    Therefore,  with  decreasing  sir^e  wei 

far  more  rapidly  than  strength » and  therefore  the  rati 

to  size  mcreases ;  and  therefore*  finally,  less  and  1 
^consumed  in  support,  and  more  and  more  is  loft  ov 

If  any  one  desires  to  pursue  this  subiect  further,  he 

fully  treated  in  a  previous  numl>er  (A  <\)  of  "  Tli 

Science  Monthly,"  in  an  article  by  1    .         ''  oi 

Giants/' 

3.  Application  to  Natural  Flytng,>-.n 
ciple  of  limit  applies  with  greatly  increase*!  fur 
is  a  limit  of  size  and  weight  of  a  flying  animal ;  and  on 
the  prodigious  energy  required  for  aMal  1  ^' 
very  low,  not  much  more  than  fifty  poundjs,  ^  t 
one  hundred  pounds.  The  largest  flying-birds,  such  a8  tbuj 
the  tTirkoy«cock,  and  the  condor,  rise  with  difBouUy,    % 
evidently  near  the  limit    There  are,  indeed,  birds  which  d 
larger,  such  as  the  ostrich,  the  emu,  and  especially  thi 
Dinomis  and  Epiornis,  but  these  are  all  flightless.    The* 
fly,  not  because  their  wings  are  aborted,  but,  on  the  contra 
wings  became  aborted  because  they  did  not  fly,  and  thej 
fly  because  they  had  grown  too  large.  Nature  could  not  mi 

|fliers«  and  therefore  did  not  try.    Or  rather,  it  might  p0 
8 e  tried  her  '  1  failed,     Tlieir 

M  their  size  li       ^       «>d  the  limit  of  | 
kimagine  that  the  history  of  their  evolution  was  briefly  BOk 
[fi8  follows:  They  sprang  originally  from  large  ^'-' 
flight ;  but  being  somewhat  isolated  from  severe 
islands  with  abundant  food,  natural  selection  took  the 
rof  size  and  strength  for  victory  in  contest,  rather 
i^tess  of  flight  for  escape  from  danger.    They  quickly 
]  limit  of  size  for  flighty  and  their  wings  becoming  usel 
labortod- 

4,  Rei^tion  op  Rising  to  Propulsion  ix  Pijoht 
l)ther  princi^ 
&re  are  two  t....^     . ,,    .  :.,  ,,  --:     , 

To  have  alre£idy  shown  that  the  ratio  of  woighl  to  nlrei 

:  '■i\.»o^  afi  {*  ■ 
air  to 
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wbA  theriCbre  the  difficulty  of  propulsion  of  a  flying  animal,  de^ 
crmmm  intbo  same  ratio*  The  one  varies  dirtcfty,  the  other 
tmmfjely,  m  the  size. 

ThiB  is  &  priiiciple  of  very  wide  application,  and  I  stop  to  illus- 
trate it  by  many  familiar  phenomena.  The  floating  of  dust  and 
the  suspension  of  dnu<ls,  the  slow  settling  of  fine  sedi-- 
,  sro  examples.  As  the  particles  become  gmaller,  the  resist- 
►  of  the  air  or  water  to  falling  through  it,  decreasing  as  the 

fit  as  the  square  of  the  diameter  of  the  particle  (fZ*), 

ill*  \e  of  miction  or  weight  decreases  as  the  volume,  i.  e*j 

M  the  cube  (rf')  of  the  diameter — evidently  the  force  decreases 
mneh  faster  f       ''  '   nco,  and  therefore  the  ratio  of  force 

to  resislaooe.  force  of  motion,  becomes  less  and  less, 

until  in  very  small  particles  it  is  a  vanishing  quantity.  For  this 
TWiinTi  it  matters  not  how  great  the  specific  gra\nty  of  a  substance 
may  b^f  i'  the  particle^si  are  only  snmll  enough  they  will  tloat  in- 
definitely in  air  or  in  water,  Particlfs  of  gold  may  be  made  so 
email  by  precipitation  from  ^obition  that  they  will  require  months 
lo  aftttl<^  Kmkatoa-<lu»t  (if  that  be  the  true  cause  of  the  after- 
glow and  «»f  }  M  remninod  suspended  in  the  air  for  more 
than  two  yta.  .  i  .  ,  rrcnuial  blue  of  the  sky  and  of  niountain- 
laka  water  is  due  to  suspended  particles. 

NoWy  this  prir       *  '    ?4  not  only  to  resistance  of  the  air  to 

the  force  ofgroi    j  ><j  bodies,  but  also  to  resistance  of  the 

air  to  iht  force  of  propulsion  \n  flying  bodies.  As  a  flying  animal 
oaller  (as  in  tlie  smalU^r  birds  and  in  insects),  a  larger 
proportion  of  the  whol»>  flight-energy  is  consumed  in 
pfffpyimont  and  a  less  and  )ess  jiroportion  is  necessary  for  risinff. 
On  the  oilier  band,  as  a  bird  becomes  larger,  a  progressively  larger 
poftfon  of  the  whole  flight*energy  is  necessary  for  rising,  and  less 
afid  leas  is  necoesary  for  propulsion,  tmtil  finally  at  the  limit  the 
wbole  is  necessary  for  rising.  Beyond  this,  of  course,  flight  is 
impoastble.  ITiis  explains  why  large  birds  like  the  condor  rise 
with  dillicalty ;  but  once  up  they  sail  with  eaqe  and  grace,*  while 
gQu^n  L»r.U  riful  insects  rise  with  ease,  but  require  rapid  and  in- 
lassKi  J  in  progressing. 

5,  TO  A  FLYTNCJ-MACirrKE. — Many  readers  who 

bnv.  itui  far  with  entire  assent  wiU  probably  object 

1-  n»  tbat»  while  all  this  may  be  true  of  flying  animals,  it 

m^y  uiji  be  true  at  least  to  the  same  extent — i.  e*,  the  limit  may 

•  IImvj  fast  liilalf  r  Sntnf^'*  w^l  '  ^,  18S8>  nhown  thnt  there  la  itill  anoUisr 

to  tlttS'^eSMr  mm  of  ill|:hi  t  drd  it  well  on  ice  wur.     In  aiArltng,  Uie 

mia^  ncrpl  «l  i^  rcrj  be^noliis  of  the  mnke^  piubca  apuiLit  air  ^hUh  la  aJrctdj  in 
mrdm  bi  tke  wuut>  dlfi^kA  mt  tb«  wing  ttieU ;  bta  In  mitt  flight  the  wfuAe  dr^  m 
^M^  4mI  «ir,  for  Ibo  tir  WomUi  the  wiog  ii  eontinu^tly  renewed  bj  the  motion  of 
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not  be  80  low — in  fiying-maohines.   There  are  fi >rces^  1 
6uch  as  steam,  electricity,  gxijIosious,  etc.,  which  ail 
jMjwerfiil   than  muscular  contraction.      Especially  iij 
lo<jked  to  in  a  vague  way  to  do  for  us  many  woe 
this  of  flyitig  among  the  number.    Now,  this  13  aga 
take*     Nerve-energy  acting  through  muscular  cot 
sui)plied  by  the  combustion  of  foods,  such  as  oils, 
sugar  and  fibrin,  together  form  the  most  jxjrfect 
engine  that  we  know  anything  of ;  i*  a,  will  do  vwre  - 
the  sanie  iveicjhi  of  maclmiery  andfueL 

There  was  much  looae  talk  a  few  yeai*8  ago  about  c^ 
and  storing  electncity  in  immense  quantity,  in  &mall 
use  of  Faure's  battery.     Millions  of  foot-pounds,  it  W3 
be  thus  condensed  and  stored  in  a  small  box  and  cai 
To  the  unreflectitig,  millions  of  foot-pounds  seems  a  I 
quantity.   Extravagant  expectations  were  thus  raised  \\ 
lar  mind.    I  remember  at  that  time  talking  with  a 
gent  gentleman  on  this  very  subject  of  ilying-machin* 
in  rebuttal  of  my  argument,  suggested  the  use  of 
tricity.    "  Why,"  said  I,  "  thei-e  is  more  energy  stor 
of  coal  that  may  be  put  in  the  vest-pocket  than  can 
a  Faure  s  battery  weighing  three  hundred  pounds  1  ^ 
tery  is  doubtless  a  good  thing,  but  chiefly,  like  a  flj 
for  increasing  the  amount  but  regulating  the  flow  of] 
then  suggested  the  enormous  forco  of  explosives,  s^ 
nitro-com pounds.    The  feeding  of  these  to  the  engir 
rightly  thought,  be  so  regixlated  as  to  supply  a  conti 
But  here  also  lurks  a  fallary^  the  r*      '  in  of  a  mi^ 

The  force  of  such  comjjoiinds  is  cli;  zed  by  i 

rather  than  great  quanHiy,    The  whole  force  is  coml 
an  almost  infinitely  small  space  of  time,  a    '  ' 
tense.    But  stretch  it  out  as  a  continuous  fi 
greater,  probably  less,  than  that  of  an  equal  weight 
coal.    There  is  probably  no  greater  available  er  '    --  ^t 

tthan  that  produced  by  the  burning  of  carbon  , 
is  this  form  of  energy  that  we  use  in  ste^im-engiues* ; 
most  powerful  and  econumical  in  making  electricity] 
is  what  is  used  in  the  aninuil  mmdiine.    The  only  qi 
remains,  then,  is  the  relafir 
will  be  admitted  on  all  haiiu     ....-,  ..     ....   , 

this  respect  with  the  animal  body.    It  \b  acknoi 

'  '  '  .  bnrnf 

and 
n^rly  approaches  the  theoretical  limit  of  possible! 

^any,  even  the  ^    "     ' 
ly  is  about  t  - 
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7S 


in  li..  ,.i  ^^ 


winfr8  HDd  fi 


The  r^Adon  of  this  wonderfnl  effectiveness  of  the  animal  ma^ 
r*  \m  obriDtia.    See  how  this  machine  has  been  gradually  per- 

"Hcially  LD  birds.     Durin|L^  the 
ii  this  mai'hiiie  has  been  stead- 
MTing  in  gtructtire  of  skeleton,  energy  of  muscle,  and 
^      -   »      tion  of  fuel,  by  struggle  for  life  and  survival 
tho  most  energetic^  and  the  hottest-bloodied, 
ble  intensity  is  reached  in  birds.    More- 
■j:  is  i»acrificed  to  the  supreme  necessity  of 
II,  legs,  head,  all  are  made  as  small  and 
Xai  make  room  for  the  great  pectoral  muscles 
^.     Add  to  thiB  the  exquisite  structure  of  the 
r  ,  .;  i.ipting  them  for  the  greatest  effectiveness; 
tJiat  a  bird  is  an  iiicomparnble  mt>del  of  a 
^  machine  that  we  may  hope  to  devise,  for 
•  wtdght  of  machine^  fuel,  and  directing  brain,  is  half  so 
uctive.    And  yet,  this  machine  tlms  perfected  tlirough  infinite 
«pp«  bra  ruthle«s  pn>cess  of  natural  selection,  reaches  its  limit  of 
t  about  fifty  pounds !    1  said,  "  weight  of  machine,  fuel, 
/*    Tf  -    is  another  prodigious  advantage  of 
,  il  machine.    The  flying  animal  is  its 
iying-machine  must  carry  its  engineer.    The 
i  lii  the  former  (the  brain)  is  perhaps  an  OTmce, 
one  hundred  and  Jtfty  pounds.    The  limit  of  the 
pounds*    Tho  smallest  possible  weight  of  a 
its  necessary"  fuel  and  engineer,  even  without 
-,  could  not  be  less  than  three  or  four  hundred 


to  ooinplete  the  argument,  put  these  three  indisputable 
-  tvtber :  I,  Thei^  is  a  low  limit  of  weight,  certainly  not 

*  *"  V  *         '  }i  it  is  impossible  for  an 

1  imit,  and  with  her  utmost 

'  lum  tuiUni  to  pass  it.    S.  The  aoimal  machine  is  far  more 

'  '  ke;  therefore  the  limit  of 

luie  can  not  be  more  than 

3.  The  weight  of  any  machine  constructal  for  fly* 

•  'mI  and  engineer,  caii  not  be  less  than  three  or  four 
n  .     la  it  not  demonstrated  that  a  (rue  Jfying*ma' 
^iBing^  self'SUJitainifig,  self-propellingf  is  physicallff 

<i,  Appijcatiox  to  a  SwnmiKG-MACHtKK, — But  is  there  not 
-ape  from  the  toils  of  this  inexorable  logic  ?     We 
.    ..o  limit  of  the  weight  of  a  flying  animal  is  about  fifty 
(fottndn.    The  limit  for  a  walking  animal  is  much  higher,  prolmbly 
tona    For  a  iwimming  o  UmU  of  weight 

.  bi«cauiie  the  water  sn&t  ,  and  therefore  the 
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wliole  energy  may  be  used  in  propulsion  alone.  Now  some  may 
think  they  see  in  this  a  solution  of  the  problem.  They  will  say, 
"  Why  not  sustain  the  machine  by  gas,  so  that  the  whale  energy 
may  be  expended  in  propulsion  alone  ?  ^*  I  answer,  that  in  pro* 
pcirtion  as  the  balloon  principle  is  added  to  the  flying  principle, 
in  the  same  proportion  is  size  increased  wifhotit  cori^e^panding 
increase  in  j^otver  ;  and  therefore  in  the  same  proportion  is  in- 
creased the  resistance  of  the  air  to  propulsion,  and,  what  is  worse, 
In  the  same  proportion  is  our  machine  at  the  mercy  of  winds. 
But  it  will  be  objected :  "  See  the  fishes,  how  they  swim !  Ttiey 
are  not  at  the  mercy  of  currents.  They  float  suspended  in  tho 
water — they  dart  forward  against  currents — they  ascend  cascades 
and  leap  waterfalls ;  in  a  word,  they  are  largely  independent  of 
water-currents.  Now  suppose  we  make  a  machine  exactly  the 
shape  of  a  fish,  tail  and  all ;  then,  by  the  addition  of  gas,  make  it 
the  same  specific  gravity  as  the  air ;  then,  by  machinery,  make  it 
wiggle  its  tail  in  the  manner  of  a  fish.    Where  is  the  di^T  ? 

Why  may  we  not  make  an  aerial  swimming-machine,  if  u  le 

flying-machine  ? "  Doubtless  it  is  in  this  direction  that  we  must 
seek  the  partial  solution  of  the  problem,  not  indeed  of  flying,  but 
of  aerial  navigation.  Yet  the  answer  to  the  extravagant  expecta* 
tions  expressed  above  is  plain.  The  fish — its  bones^  muscles,  vis- 
cera, brain — the  materials  out  of  which  are  made  macliine,  fuel, 
and  engineer,  are  of  the  same  specific  gravity  as  the  metlium 
(water)  in  which  it  swims.  Now,  whenever  we  can  find  materials 
out  of  which  to  make  our  machine,  fuel,  and  engineer,  which  shall 
have  the  same  specific  gravity  as  the  air,  then,  indeed,  we  may 
make  a  successful  swimming-machine  which  shall  be  in<l'  it 

of  winds.    But  so  long  as  our  materials  are  six  or  seven  i .:  -d 

times  (wood),  or  five  or  six  thousand  times  (ircm),  as  heavy  as  aift 
we  shall  not  succeed,  because  of  the  enormous  de;i''  ^"  rl 

with  gas  that  we  are  compelled  to  use,  which  aflds  to  \'i  ti 

of  the  air  and  the  power  of  the  winds,  without  adding  anything 
to  the  power  of  propulsion. 

Therefore,  we  repeat,  a  pure  flying-machine  is  impossible*  All 
that  we  can  expect — all  that  true  scientists  do  expect — is,  by  skill- 
ful combination  of  the  balloon  principle  with  the  true  flying  prin- 
ciple, to  make  atrial  navigaiion  possible  in  moderately  favomljle 
weather— in  otlier  words,  to  make  a  locomotive  hnUoon  ;  or,  if  we 
choose  so  to  call  it,  an  aerial  »wimming-marhine.  That  Bome* 
thing  really  useful  of  this  kind  will  eventually  be  made,  there  can 
be  no  reasonable  doubt. 


SU2T-P0WBR  A2fD   GROWTH. 


SUN-POWER  AND  GROWTH. 
Bt  JUUDS  stinde. 
know  that  oar  planet  retains  the  position  which  it  occu> 


pi* 


\1 

the  cbiinir»^ 

ber< 

1 
tion 


t*  in  through  the  force  of  gravitation; 

all  orgauic  life  on  our  earth  depends 

\  and  the  light  which  it  receives  from  the  Bun  j 

*    "  Vtion  which  exists  between  organic  life  and 

on  the  sun  we  are  in  comparative  igno- 

1  tig  investigation  has  brought  to  light  a  num- 

vth  of  plants  in  our  zone  stands  in  intimate  rela- 
toniporaiuro  of  the  earth  is  well  known;  but 
.   ue  var}ing  in  intensity  and  influencing  the 
growth  of  the  humiin  organisim  proceeds  from  the  sun  is  a  discov- 
0  novel  ii«  5^  '  ^iR.    Some  phenomena,  possibly  refer- 

to  a  propei  \  i  ind,  were  observed  during  an  experi- 

mentAl  investigation  of  the  diet  furnished  to  the  inmates  of  the 
BoyiU  Deaf^Mtite  AsfXum  at  Copenhagen. 

When,  Home  jrears  ago,  a  change  of  diet  was  proposed  for  the 
intnatoa  of  this  institution,  the  director,  the  Rev.  R.  Malling- 
HAOfieHj  thought  it  defiirablo  t^y  obtain  a  clear  idea  of  and  some 
iMnitedata  concerning  the  thriving  of  the  children  under  the 
then  practiced,  by  which  the  resnltn  and  the  value  of  the 
a}rilem  of  nourishment  propose<^l  could  later  on  be  accurately 
ined.  The  conscientiousness  of  the  superintendent  and 
pastor  of  the  asylum  would  not  pennit  the  permanent  substitution 
of  a  tit^w  »iv«^t»m  of  diet  without  first  possessing  some  fiicts  by  which 
ita  ik>  »*«  or  disadvantages  would  be  plainly  pointed  out. 

For  Ltu^  purpose  the  children  were  daily  weighed  and  meas- 
nwd  in  crnnp,**,  in  which  manner  the  total  weiglit  of  the  pupils 
waa  accurately  ascertained.    The  technical  details  as 

wdl  ife  itai  ''         vv  ^       M  b>  found  in  Rev,  Malling- 

HanfimN  w-  .;ht  of  Cliildren  and  in  the 

Hea*  iuigen,  V,  Trj'dc^),    These  weighings  pre* 

I  sod  that  the  growth  of  a  number 

of  c '  s)  averaged  the  same  throughout  the 

yMr»  ..*,  . .,..  ..,..v   in  weight  a**  well  as  in  height  of  a 

greater  nomber  of  children  might  be  registered  by  a  straight  line 
anL    Th«*  ii  ns  of  the  weighings  and  measure- 

.1!  Bijyal  DcM Asylum  at  Copenhagen  proved, 

thai  the  universally  accepted   biological   theorem  is 

children  had  no  even 
ijg  the  year.     Duiing 
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each  of  the  three  j^ears  the  greatest  increase  in  weight 
in  the  fall  until  the  beginning  of  winter,  then  till  the  e« 
the  increase  grew  less,  and  after  this  time  a  loss  in  weigl 
ticed.    At  times  the  increase  in  weight  of  the  children  \ 
guddenly  for  a  few  days,  and  occ-asionAlly  during  the 
an  increase  was  expected  a  general  decrease  occurred* 
his  measurements  and  annotations,  Malling-Han«en 
following  nile :  The  weight  of  a  boy  ranging  from  the  \ 
to  fifteen  undergoes  three  periods  annually — a  maxim^ 
dium,  and  a  minimum  period.    The  maximum  period  [ 
and  a  half  months,  commencing  in  August  and  ending 
of  Decembor ;  the  medium  stage  has  the  same  durationJ 
middle  of  December  to  the  end  of  April,    The  minim| 
appears  during  the  remaining  three  months,  from  the  et 
to  the  end  of  July,    The  increase  in  weight  during  the 
pc*riod  is  three  times  that  of  the  medium  period,  and 
the  gain  of  the  milium  fK^riod  is  again  lost  during  the 
period.    From  the  working  of  this  law  it  follows  that  it 
the  diet  at  academies,  schools,  and  asylums,  the  season  ] 
considered,     A  good  diet  would  give  less  satisfactorj 
observed  from  April  to  June»  than  a  ]>oorer  diet  if 
August  until  December* 

In  the  same  manner  as  the  increase  in  weigfd,  the  i^ 
growth  fluctuates,  and  can  likewise  be  di\aded  into  thr 
These  periods  commence  and  close  about  a  fortnight 
fierifHis  of  weight,  but  in  such  a  manner  that  the  minim^ 
of  growth  occurs  at  the  time  when  the  weight  remains  ; 
and   may  at  times  even  be  coini^ident  with  i? 
weight    Growth  takes  place,  one  might  say,  a 
the  increase  of  weight     Accurate  observation  showe 
g^         '  V     "V  '     'V       irden  of  the  inslitut 

f|  I  of  the  children.     *^ 

mum  period  of  growth  upward  is  followed  by  that  of 
circumference.    The  growth  of  the  human  >    ^"    nd  tl 
_of  the  trees  are  consequently  influenced  in 
&rae  disposing  cause.    But  what  is  this  cause  't 

As  the  fluctuations  referre<l  to  above  coincided  stril 
the  fluctxiations  of  atmospheric  warmth,  Malliiig^Hans 
that  they  could  be  attributed  to  local  meteorological  c^ 
and   it  was  really  shown   that  with  a  ri.^e  of  tempel 
weight  increased,  and  t^tc^  iv^^o.    It  was,  however, 
that  during  the  n\  peri*^^ 

>'] I L^l I tly  affected  i       .  .  lefisein  \\    ,^.-  . 

am  in  temperntui'a  during  the  muximum  period 
U*«j  \'    "  ■'  ^  '       ^'''^  ^ 

F'  emed  rvmarkiibl©  that  the  chil<l 


lose  in  weight  instead  of  gaining,  with  the  progressive  rise  in 
tempBrattire  in  spring  and  in  early  summer,  and  that  in  fall  the 
'  iild  ohtain.  If  heat  alone  were  the  active 
indoors  in  winter  would  exert  Bome  inQu- 
this  wag,  however,  not  the  case.  Many  other  observations 
iudicated  that  local  changes  of  temperature  were  not  the  looked- 
for  cause,  ai*  the  fluctuations  in  weight  of  the  inmates  of  the  Royal 
Asylum  corresponded  to  those  of  the  deaf*mute  children,  notwith* 
^tending  the  great  difference  in  the  location  and  surroundings  of 
Hpse  two  ingtitutiona  The  force,  moreover,  seemed  not  to  be  in- 
fluc»ncc*<l  by  the  seasons,  but  to  continue  invariable  during  frost 
and  heat,  during  sunshine  and  rain;  its  action  on  the  whole  was 
not  affoetiKi  by  the  warmth  of  indoors  or  by  the  cold  without, 

Tlie  fluctuations  of  the  increase  in  weight  were  more  regular 
than  thotsM,^  of  temperature ;  these  fluctuations,  with  their  great 
variations  and  their  periodicity,  seemed  to  show  that  organic 
growUi,  of  both  human  beings  and  animals,  is  affected  by  some  to 
ufi  M  yet  unknown  cause.  This  influence  is  partly  mirrored  in 
the  local  fluctuations  of  temperature,  and  these  again,  of  course, 
in  -  ^  -     t  ion  with  the  sun. 

If  t :  nee  should  prove  correct  that  increase  and  decrease 

in  weight  vary  with  the  solar  radiation,  the  thermometric  regis- 
tration of  places  on  the  Continent,  not  exposed  to  sea- winds,  would 
coincide  more  accurately  with  the  results  of  the  weighings  than 
the  local  climatic  condition  of  Copenhagen  would  render  possible, 
Mr  Malling-Hansen  undertook  the  task  of  tracing  in  curves 
the  fluctuations  in  temperature  of  different  meteoroloj^ical  stations 
recorded  in  the  Danish  Institute  of  Meteoroln*:^y,  The  stations, 
which  are  at  the  following  places,  permit  a  broad  view,  as  they 
are  at  great  distances  from  one  another :  Copenhagen,  Vienna, 
"  '     *      '  T    i^poor  (India),  Paramaribo  (Guiana), 

),  Port  Dover  (Canada),  and  Vioi  (on 
Iho  Congo>, 

Thv  -     '     these  curves  were  compared  with  one  another,  the 
moro  •  show  a  remarkable  analogy  between  the  fluctua- 

tiunsi  of  temperature  over  the  whole  globe,  and  the  fluctuations 
in  ''''  *  "'^^^';*ht  of  the  children  at  Copenhagen.    And,  furthermore, 
*H  fact  was  discovered  that  the  fluctnations  in  t4?mpera- 
iii  liiiUa,  HS  well  as  in  Co|jenhagen  and  in  North  and  South 
u*d  in  a  similar  manner,  and  were  analogous  to  the 
lOWTi  in  the  weight-increase  of  the  children  in  ac- 
the  variutions  of  temperature  experienced  at  the 
•.H,    All  these  fluctuations  in  the  weight  of  the  chil- 
dren pirturft  the  result  of  an  influence  emanating  from  the  sun, 

V"   '•'  'Ti  on  tb'     ^  '    ,  from  the  most  minute  to  the 

br  ui  the  bi   ^      i   to  the  most  perfect  organism, 
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vnUx  all  its  variations  and  fluctuations,  stands  in  cljj 
the  sum-total  of  heat  of  the  earth's  atnioRphere. 

As,  however,  the  warmth  of  the  sun  i    "     '  1* 

different  places  by  clouds,  by  wind,  and  l>v        .         ^^ 
es  the  organisms  in  its  original  condition,    ^Notwithsta 
however,  the  fluctuations  of  weight-increase  progress  ii 

Whatever  it  is  that  thus  iniluences  growth  comes  J 
the  speed  of  the  sun  s  rays ;  it  varies  from  day  to  day,  it 
is  the  same  at  the  same  time  throughout  the  glol>o,  auj 
subject  to  local  causes,  to  changes  ))y  wind  and  by  wf 

Malling-Hansen  calls  this  force  *' energy  of  growtlii 
poses  that  it  reaches  the  e^rth  with  the  spee<l  of  thoj 
separates  from  these,  undergoes  manifold  changes,  and! 
over  the  whole  earth,  is  the  cause  of  the  uniform  flucf 
the  growth  of  all  organic  life.  Upon  future  investij 
the  burden  of  proof  of  this  assumption. 

This  influence  of  the  sun*powor  may  strvr  as 
factor  in  testing  systems  of  nourishment,  in  t  lie  arrai 
diet-cui'es,  and  in  studying  the  action  of  mineral  watei 
stance,  what  weiglit  can  be  attached  to  an  opinion  for 
medicinal  value  of  a  mineral  spring,  if  the  test  be  mad^ 
when  the  energy  of  growth  is  on  the  ilecrease,  and  is  thi 
assistiug  in  the  action  of  the  spring,  whicli  at  stmie  olj 
might  prove  itself  only  half  as  efficient  ? 

Good  nourishment,  a  limited  amount  of  mental  ef 
far  as  possible  healthful   surroundings    during  the 
period  of  growth  of  girth,  may  tend  Uy  re-establish  thai 
portion  of  stJiture  in  children  who  have  growTi  too  rapil 

There  is  no  known  reason  to  doubt  that  iMlult^  gail 
in  the  same  periods.    If  persons  who  aro  desirous  of 
stout  le-ave  the  watering-places  at  fl  '     "  ' 

they  do  so  at  the  time  of  wanght-in* 
Hence,  in  shorter  time  than  it  would  under  simihir  cir 
in  winter,  cause  them  Ui  grow  st     '  t     ^ain. 

With  regard  to  the  school  ^  is,  these  should 

from  the  end  of  June  to  the  beginning  of  September,  < 
two  maximum  periods  of  gi*owth;  the  bodily  strength] 
been  gained  will  aid  the  ment4il  work. — Translaied  for  (\ 
Science  Manthiy  from  Daheim, 


Pnnr,  OAntn?cini  ha*  r^iWod  niU^niiim,  In  the  Briii^h  H4»diciiJ  Amo 


N!»  of  nutttwr;  ttie  corrdation  of  nil  lla*  plijaicnJ  forc«#; 
^  Involvlnif  ftppUcatlon*  of  pur^  l>hvflica.  cotT'^ '^  •'  »-  »♦  ^i^^ 
\f  imporUnt  oqq*    Th«  pbyAicoJ  )atK>rtttor7  4 

iHcomo  nn  (NMmtinl  aitl  In  tho  vilQC&tioii  of  the  phjF'^iciiin. 


■f  T  P  i«!  '*i  threo  or  four  years  an  Ainu  chiltl  is  called 

w    awr.  L  without  regard  to  sex.    From  that  age  iiutil 

aboat  iw%'0n,  a  boy  is  called  sonfak  and  a  girl  opere.  From  seven 
until  alKiul  sixteen  or  eighteen  a  lad  is  called  heiJicwhi,  and  a  maid 
ma^kuchf,  ^Sft^er  thai  age  a  maid  is  called  shiwenfep,  or  wonmu. 
From  eighteen  to  thirty  a  youug  man  is  called  okkaiho  or  okkaiyo  ; 
after  the  age  of  thirty  a  man  is  an  Ahiu — that  is,  "  a  man." 

The  hoy  is  trained  in  fishing  and  hunting  hy  his  father  and  the 
other  in^n  of  the  village,  and  at  the  age  of  about  twelve  a<»com- 
pauic*^  the  men  in  their  manly  vocations.  The  girl  assists  her 
mother  and  the  older  females  of  the  family  in  gardening  and 
c*-  salting,  and  curing  fish;  in  spinning,  weav- 

ing -.  ..,...:  .1.:;  clothes;  and  generally  in  all  the  drudgery 
of  the  househt>]d,  for  the  Ainu  man  is  as  lofty  in  his  notions  that 

E||l  '  \  v;     lignity  as  is  the  North  American  Indian, 
I  Mjistrative  in  their  affei*tion  for  tLcir  ehildnMi, 
I  think  the  Ainu  parents  love  their  little  ones  quit^  as  tenderly  as 
ui        '               '    :  and  if  Miss  Bird's  observation  is  correct,  they 
In                           lit  way  of  displaying  their  affection  whicdi  one 

dci69  not  «ee  through  the  length  and  breadth  of  the  empire  of 
JapiUi,  ami  that  is  the  kiss  of  affection* 

There  is  no  ceremony  of  any  kind,  nor  isolation  of  the  mother, 
\>  birth  of  a  child.    As  the  women  are  nut  allowe<i  to  offer 

pra^%-  I-  *r  take  any  active  part  in  religious  observances,  the  pro- 
tfpei;fivi»  mother  can  not  ask  the  gods  for  their  assistance  at  the 
time  iif  delivery  in  order  to  make  parturition  easy;  indeed,  it 
wcinld  pnthably  never  enter  the  head  of  an  Ainu  woman  to  thus 
inierferc^  with  the  course  of  Nature,  The  father,  always  prefer* 
rif  *  *  Ktremely  anxious  for  a  male  heir,  if  he  has 

D'^i  .  /    O' *^*  tli^  gods  to  give  him  a  son,  and  offer 

libAttonji  of  »aki  to  the  goddess  of  fire,  if  his  means  admit  of  the 
expeiuie»  or  hiB  desire  is  sufficiently  keen  to  justify  the  extra va- 

Parturition  19  very  easy,  due  to  the  active  habits  of  the  women, 

a*  '                "'  '"d  by  their  physical  conformation,  as  they 

hi.  I  great  strength  in  tlie  pelvic  region.     The 

woiim&  I'  -   her  daily  tasks  until  the  hibor-pains  actually 

err'-'      -r  —  Mires  to  her  hut,  where  she  is  attended  by  a 

h  'ate  relations,  and,  if  it  be  her  first  baby,  her 

nv  'iriateas  midwife.     As  tht^  kn*vling  posi- 

• '                .  *.  „  i...k..  .^.^ixmm  at  the  time  of  delivery  greatly  facili- 


pproacl 
•tf  th«  wcipid,  and  this  one  little  thing  seems  to  separate  the 
n  f^ri^r  from  tho  Jnimnese, 
rM  traine<l  to  render  .strictest  obedience  to  both 
l«nm'  ►Ik*  several  sons^  the  eldest,  as  heir,  exacts 

aodn^^i** '  iiii|iii.  *i  obedience  from  his  younger  brothers;  from 
his  mBtem  obedieneo  <*nnu*H  witliout  saying?,  ho  low  is  the  8CH?ial 
IKMSlion  of  w<»men.      '  n  obUiins  to  quite  the  same  extent  as 

<llKttlg  the  Japaiiene, ;.,.  .  ....:  legal  Btanding  of  the  adopted  chilrl 

MHm  to  be  a^  nhficdtite  an  if  hi8  right  were  that  of  birth.     Adoj>- 
tioti  i^t  bowe^  •  ic-ted  to  male  children,  thou^di  I  was 

Binrb  Mirr^ri-  I   one  childless  couple  had  arlopted  a 

li'  *'  icifl  who  wa8  m  young  that  she  had  never  learned 

hililren  he  will  8<^)metiines  adopt 
an  beir,  but  tlili^  in  not  altogethi^r  necenimry*  t^ince  the  husband  of 
Ihf) eUesI  girl  will  ^ '\  Huccet*<l  Lis  father-in-law ;  and,  in  order 

Ui  thtnfmgbly  fit  ;   for  bin  jinrnpective  lit^irHhip.  he  moves 

trr  n  honieand  becrmn's  a  member  of  her  family.     Bui 

if  .i.,i  n...^^  I|j^»y  ^n  f4a|.piy  a^lopt  a  son,  for,  inaflmueh 

m^  ^ly  in  the  male  line*  there  ninnt  bt*  siome  one 

lotaii  of  tbe  hfiUHe  ami  the  pt-rsonal  prnjHTty,  and  to 

b*^-'*'  of  the  lion.sehold.     Not  tliat  it  in  necessary  to 

©I.  ily  name,  for  there  in  nothing  of  the  kind  among 

tl,  hfiH  but  one  nairie,  without  any  prefix  or 

«ii  ,         child  he  may  be,  and  the  name  is  often 

fi  n  tt  ftinre  whim  :  as*,  for  example,  if  a  baby-girl  pitcheiJ 

niv  pl«^   '  '         ind  this  U  a  very 
rtjt  Mimon),  I  ncc«i  are  that  nhe 

will  w«y  •oon  bo  diwi^ated  as  "The  Pot"  or  "Th©  Kettle"  by 
tlie  family^  ari  '  'ly  the  name  will  become  affixed  to  her, 

Hmn»TrY»  ma  nameM  are  given  ti>  Ainu  children  very 

11^  .name  wav  that  nicknam«*s  attm^h  themselves  to  children 


i  p..^. 


pe^ 


**  no  family  nami^s.  >>ut  each  person's  name 

*r;  the  n*petiticm  t>f  a  name  in  different  genera- 

«'''•'  « <♦  do  with  the  pres^u^rvation  of  the  memory 

ldr««n  nri*  not  nami^l  for  a  rich  uncle  or 

s**  for  tlM*m.     Tliere  are  no 

i     ,. ,.      .... ,iant^e,  iind  a  dend  pc*rson  is 

n  cif  hy  name  if  it  can  b**  avoidtjd  by  any  circnmlo- 
udf§efl«  Mveiy  effort  is  maile  to  avoid  all  reference  to 


T) 


iao  cif  on  heir  is  not  often  necessarv,  for  barn3n  wive« 


9iomi:iiiiie4i  tHDt  hai!k  to  their  fathers  i  thi«  misfortonta  consU^ 


«4 
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tuting  one  of  the  beRt  reajtoiifi  for  absolute  divorce  J 
Ainu,  as  among  savage  and  barbarous  nations  tbe  wol 

Children  are  sometimes  betrothed  by  their  father»i 
young,  and  this  is  done  without  the  intervention  of  a 
This  is  not  usually  a  matter  of  commerce,  but  often 
two  men,  during  a  driuking-bout,  conceive  a  great  fri^ 
I'uch  other.     It  fre(|m.mtly  hHpi)eus,  however,  that  tw^ 
desirous  of  combining  the  wealth  of  their  respt^ctlvis 
Ijetrotb  their  children*     But  betrothal  is  not  .  ' 
upon  the  young  people,  for  the  veto  p<^wer  reui  i 
dren ;  and  if,  upon  reaching  marriageable  age,  either  i 
cipal  i)arties  to  the  marriage  feels  any  inclination  to 
slie  will  unmil  the  betruthal  Ci>ntnu.*t,  in  which  event 
that  may  have  been  given  must  be  returned,  or  their  j 
recompensed  to  the  <bjnors.     It  is  sometimes  a  diflicul| 
the  girl  to  have  her  own  way,  for  them  are  convention 
in  Ainu  societ}^;  but  the  boy  simply  takes  the  law  ii 
hands  and  consummates  wedhx^k  with  the  obje<"t  of 
and,  when  her  condition  betrays  the  fact,  opposition 

At  the  time  of  betrothal,  '^  the  choice  be  an  indej 
on  the  part  of  either  tiie  grtH)ni  or  bride,  it  is  custoiE 
fathers  to  exchange  presents,  of  no  gre^it  value,  to 
.Bufficient  to  show  th<*ir  Hpi»r<»VHl  of  the  match.  Lci 
'tiients  are  not  jM)pular,  and  when  uuce  a  betrothal 
fected  the  pair  are  soon  married,  if  they  are  of  suitable  \ 
about  eiglileen  or  twenty  for  the  man,  and  sixteen  or  i 
the  woman.  It  will  be  noticed  that  there  is  a  certaii 
pressed  in  all  matters  pertaining  to  age,  time,  etc  Tlii 
the  people  have  no  record  of  time,  except  tt»  mark  tli 
seiisons,  and  do  not  themselves  know  how  oM  they  at 

When  two  young  pcn^ple  are  married,  the  w» 
ally  held  at  the  house  of  the  groom*s  father,    Tl»v  .... 
his  representjitive  if  he  can  nnt  attend  in  person)  and 
Ihm\s  of  the  two  families  attend,  with  the  immediate 
the  nearest  neighbors*    Like  all  their  social  and  reli^ 
ingSi  the  occasion  is  made  an  excuse  for  «ttA*^-drinkin| 
'^  -s  into  a  state  of  r 

1  -,  and  take  their  lii]ii  i  ,     -ten 

as  the  Japanese  do),  the  quantity  of  »akt  consutned 


refuse  to  work  fur  money «w#ig4^,  and  stipulatci  llml  ll 


•  Mi  I  iiji;    I  ll*:  iiiiiiiT-L 


the  ofisei] 


,UXU  FAUILY-LiFB  ANB  RELIGIOX. 


iike  duiopHiiffs*  The  in'oom  ik  »>xpectwl  to  provide  most  of  the 
«iJW,  if  not  all  iif  it,  AS  he  i»  siipfxised  to  have  engaged  in  manly 

\<h\  his  shan*  of  the  pro<^lucts  of  hunting 
♦^  acrumn luted  enough  money  to  buy  tlm 
ttia&iiU  wims  or  lit^r  rather,  as  »aki  is*  a  brewed  b^vei*age,  not 
f ormei  i  *    '        '     i  1 1»><1  1  i q  uor. 
Tbf*  I  i*><l  roupk*  at  once  take  possession  of  a  now, 

^tqaII  hnt,  which  hnti  bwn  eroct^Hl  for  them.  These  huts  are  made 
_^.t  fnime  of  poles,  the  sides  and  roof  being  heavily 
II  :h  retHliS.     They  are  by  no  means  warm  or  inii>ervious 

t  iier;  indeeil,  many  breaks  in  the  thatching  atlmit  of 

\.  i, 1*1.1. i-M  voa  degree  that  raust  lower  the  temperature  in  winter 
la  a  point  well-niirh  unbearable.  The  lirst  hut  is  usually  built 
Qpon  ground  \>^  '  to  the  bride's  father,  and  near  his  own 

lioitfie;  but  the  1  „.,  ..  ul  the  new  hut  seems  to  depend  in  a  mens- 
nri»  upon  the  nmnner  of  asking  in  marriage.  If  the  groom  or  his 
JifT  a-  .then,  to  rompeiisiite  the  bri(b^*s  father  for 

IcMS  "  _  .     I,  the  groom  ii;o\*i^  to  live  on  his  father-in- 

Uir*9  land  and  K«c*omes  a  member  of  his  household  ;  but  if«  tni  the 
lrar>      '  '  n  ha^^  et)me  from  the  other  side*  and  the 

(a>  ^  be  the  ease)  or  her  father  has  ivsked  for 

l^miQ  iJi  marriage,  then  ctrmpensation  is  considered  to  be  due 
^       '^        ^  'lie  bride  goi»s  to  her  husband's  land,  Ijeeomes  a 

r*in-law*s  family,  and  assists  in  the  domestic 
>*  III  her  new  home.    An  exception  to  this  rule  may  occur 
♦  I...  K.   *.  *^  father  has  no  arms,  and  asks  for  a  husliand  for 
rer  in  oriler  to  secure  an  heir, 
V\  iarrifHl  an  Ainu  eoupk*  is  considerofl  well  set  up 

h»*w^*  ,.^^  j-,..^  if  a  small  but  is  provithni  with  barely  sufficient 
fur  them  to  sleep  on  the  left-hand  i>r  northern  side  of  the 
liml   t  little  platform  at  the  eftstern  end,  opi>(> 

thi»  L ....  I   .iider  the  sacred  window. and  a  spat^e  on  the 

it  of  the  fireplace  for  guests,  of  about  the  same  dimensions  as 

For  furniture  there  will  probably  be  some 

;'  on,  some  rugs  or  skins  for  ci*vering,  a  kettle, 

il  A  ffiw  dtuheft  in  which  to  serve  food.    As  the  family  increases — 

io  iR^he  fjise,  for  a  *  V  ' 'v    s  family  is  un- 

IS  the  man's^the  hw  rher  juldetl  to, 

(a*  ia  mwre  frequently  the  case)  taken  down  and  entirely  ro* 

-   -    -  '         -     7  T^  ntious  proportions,  until  it  has  ita 

south,  its  anteroom  in  a  westem 

on,  and  its  mam  apartment,  sometimes  thirty  ur  f^>rty  ftH?i 

v.... ,.  ;►  »  ;ij  1^  n  j^maii  storehouse  raised  on  stilts,  and  at 

li  of  garilen  for  beans,  millet^  etc. 

Wb<m    iht*   nr'^l  jtle   take  possession,  a  houso* 

itog  •-  ^'*^*^^      i,.*.-,  .,-  Vmju  ceremony   1-*  in^rrlv  an 


excuse  for  safce-drinking,  and,  insteiyl  of  bringring  assisiauce  to 
the  young  people  in  their  early  struggles,  rather  tends  to  dopl<^ 
the  none-too-plethoric  purse ;  for  the  beverage  is  provided  hy  thc» 
groom,  whose  resources  will  have  been  severely  taxeil  when  he 
has  furnished  sake  for  the  marriage-feast  and  the  house-warra- 
ing  as  well.  At  the  latter  feast  a  prayer  is  offered  to  the  god- 
dess of  fire,  by  the  village  chief  or  one  of  the  elders.  iBvuking 
her  protection  for  the  house  and  its  inmates,  and  asking  that 
male  children  may  be  numerous  and  strong.  This  is  called  chisti 
nomi. 

Marriages  are  seldom  contracted  lietween  residents  of  diiTeFenI 
villages,  and  if  the  Ainu  kept  anything  like  a  record  of  blood-re* 
lationship,  marriage  between  first  cousins  would  probably  be  found 
the  rule  rather  than  the  exception.  But  that  inhabitants  of  diffeiv 
ent  \nllages  do  intermarry  is  provefl  by  the  fact  that  they  hav^ 
words  in  their  language  to  indicate  the  fact.  Thus,  iriwak  me^M 
bloofl-relations,  those  who  are  received  into  the  family  i  "  id 

are  close  together  (a  vill.'^ge  is  virtually  a  large  fauin,  .  lie 
iritak  means  distant  relations,  those  who  are  taken  away.  Agiun» 
the  names  of  those  who  go  from  their  own  village  to  wihI  with 
those  of  a  distant  village  are  changed,  hut  whether  or  not  this  is 
done  according  to  any  rule  is  not  quite  clear ;  certainly  thera  iM 
nothing  in  the  new  name  to  indicate  the  birthplace  of  the  person, 
yrith  increasing  facilities  for  traveling  and  temptations  to  wan* 
der  in  search  of  employment,  these  marriages  out  of  the  family 
circle  are  l>ecoming  more  frequent. 

Polygamy  is  permitted  indefinitely,  the  number  of  wive»  bt^iiig 
determined  by  the  wishes  of  the  man  himself  and  his  ability  to 
secure  a  plurality — one  can  hanlly  say  his  ability  to  support 
them,  since  the  support  of  the  man  himself  and  of  his  fauitly  ii 
mainly  provided  by  the  womeu. 

Widows  are  isolated  for  a  x^eriod  of  three  years,  during  which 
time  each  lives  in  her  own  little  hut,  supporting  herself  aa  hmi 
she  can  by  doing  a  little  gardening  and  by  •       '  ^  '    A 

night  in  a  semi*surreptitious  way.     They  mi.  v^ 

cap  during  this  periml,  and  are  not  allowed  to  participate  in  any 
of  '*  Tomnnit^s  of  tho  village.  At  the  expiration  of  the  three 
y»  V  dotT  tbrir  cups»  resume  their  places  in  society,  and  are 

onee  more** eligible/' and^  if  known  to  Iwt  goo<l  wivt^s  and  mothera, 
are  sought  after.  Old  women  (v-  !  »  -■  with  grown  -^^  ^'ildren 
are  cxempttMi  from  this  i^n forced  u,  and  are  d  by 

their 

Adt., .  .  J  is  strongly  opposed  by  the  Ainn,  and  iu  neveit^ly  pun* 
ifihud:  thi!  iruilty  parties  (unK*ss  they  are  y«mng  people  who  e4Ui 
at  '.y 

t  i 


serai  cciiM>utv  were  thefts  incest,  murder,  suicide,  infanticide^ 
diBobudieoce  to  parents,  and  i*lolatry,  as  well  as  exposure  of  per- 
8"^!       ^  '     '  limes  every  tillage  was  governed  by  three  chiefs 

H\i  ra,     Tlie^e  chiefs  never  had  absolute  authority; 

all  crimes  Wore  submitted  to  the  judgment  of  as  many  members 
i>f  thr         -    : :   *  -        cMTsd  to  be  present  *"  (Batchelor). 

In  »•  are  no  family  names,  no  village,  tribal,  or 

imtionai  rights  to  be  respected,  there  is  nothing  approximating  to 
father-right  or  mother-right.*  Or  perhaps  it  would  be  more  exact 
In  itay  thwt,  ina^^much  aa  women  are  only  recognized  as  servants 
t^  *  whole  lives,  and  as  mothers  as  soon  as  they 

h^*.t  .*.,....  .  ...^    proper  age,  the  persuuality  of  the  whole  family 

in  !mnk  in  that  of  the  husband  and  father  while  he  lives.  When 
h'  Tice  and  absolutely  forgotten  (except  so  far  as  is 

m-  „--  ,,    :  alter),  and  each  surviving  member  of  his  family 

pnrsue^  an  entirely  separate  course,  in  no  way  concerning  him- 
ff*'~'  *         liers.    If  a  man  dies  and  leaves  a  family  of  infant 

ci'  »*  of  them  devolves  upon  the  mother  until  the 

aldCMst  mm  readies  the  age  of  about  eighteen ;  then  he  becomes  the 
h'  '  '  *  "*  ily.  Female  inheritance  is  utterly  unknown,  as 
1*  »Mi  in  a  society  wherein  women  have  no  rights 

al  aLL  It  a  man  is  so  unfortunate  as  to  leave  no  true  heir,  or  so 
vTi-^  "  -  ■  'ft  tu  hftve  adopted  one,  his  property  goes  to  liis  next 
T-  her,  or  his  nearest  male  relative,  if  he  have  no  broth* 

ers  either  by  birth  or  ailoptioiL 

When  very  sick,  an  Ainu  man  (the  women  may  not  pray  at  all) 
will  call  upon  the  tire-gochle^  who  is  reckoned  a  great  purifier, 
thufc  **Abfi  kamiii,  yekoingara  iva  en-kore'*  (*•  O  fire-goddess,  con- 
de^H^nd  to  look  upon  me  ").  Upon  the  approach  of  death,  the  mas- 
ter will  lie  clo»e  ti3  the  fire  on  his  own  side  of  the  hearth,  partly 
fori)'  *f  the  warmth,  but  probably  in  a  measure  for  any 

pOM^  tit  to  be  gained  from  propinquity  to  the  realm  of  the 

firtv-godde^*  Tlien  the  village  chief  and  elders,  and  the  sick 
mao*^  "  '  .  ''  '\t\f!  to  see  him  ;  the  men  to  pray  and  "  drink  to 
the  g<  Aomeii  we^^p  an*J  wail  in  rather  a  noisy  fash- 

ion, mnc€}  they  are  denied  the  comforts  of  religion!  There  are 
tti^  '        '*     ■    '   mce  of  the  praying  men  becomes  exhausted, 

if  r  is  given  to  their  petitions.     Mr.  Batchelor 

tc^liii  of  one  desith-sceno  which  he  witnessed  when  two  men  were 
pj^. .  ...^  *..  o.,.  ^f»ddesft  of  tire  and  another  toward  the  sun-rising 
if  -m  window  ;  while  a  fourth  was  looking  toward 

tl  of  the  hut  (which  corresponds  in  a  measure 

Ia.  ..o  ,,.,,,  ;,^  .  .i..,t.iuese  houses)  and  swearing  most  vehemently 
III  alt  the  ^^H,  something  after  this  fashion:  "You  fools!  why 
di  tti^ntion  t^^j  us  ?    Can't  vnu  see  that  this  man 

I-;  Horn  we've  bii*n  {jt-jiyintc  ami  i^ravinir  for 
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him,  and  yet  he  dot^sn't  get  w«»l!.     Whnt*s  \ht^  maiU^tx 
deaf  ?    Caii't  you  hear  U8  ? "' 

When  death  aetnally  takes  piacf,  himI    mr   nnmi 
\nnced  by  the  euldne^H  of  the  body  that  there  is  nhi 
hope  of  recovery,  preparation»  for  burial  are  imniedia^ 
The  corpse  is  not  washed  or  anointed  in  any  way,  enit 
m^  quite  unknown  to  this  people;    it  i^  dres8<*d  in 
dothes;  the  outer  gannent.  which  reaches  nearly  to 
foldc^d  over  the  b*xly  and  neatly  laciHJ  up  in  frt>nt  like  i 
further  secured  by  the  girdle.     The  feet  and  ankle«»  at 

rrax>ped,  when  i^osi^ible,  in  w*hite  ra^*^.  and  the  handa 

re  similarly  covered.    The  man's  bow  and  quiver 
are  laid  by  his  side,  and  his  pij)e  and  tobacco-pouch 

lis  belt.     With  the  possible  exception  of  the  smoking  imfJI 
Ihes4>  articles  are  not  interred  with  the  corpse,  but  a| 
placed  as  insignia  of  its  manhood  during  the  funeral 
immediately  takes  place.     For  this  feasi.cnkes  made] 
flour,  and  boiled  somewhat  in  the  same  manner  as  dnrn 
prepared   by  the  widow  and   female  relaltves  of  th^ 
^They  are  similar  to  those  useil  at  the  wtHlding-fejwt, 

re  eaten  by  the  men  wlnj  assemble  fc»r  the  occaj«ion« 
great  deal  of  sake  is  druuk.     A  small  libation  15  «flf^ 
man*s  memory  and  to  the  gods.    In  doing  this  the  m^ 
end  of  carved  fiat  sticks,  which  they  use  as  mustache- 
the  sake  and  sprinkle  a  feAV  drops  towoTil  the  corpS4\  tl 
the  east  window,  the  northeast  corner  of  the  house,  an^ 
front  *jf  them  generally.    The  act  of  ilrixiking  the  naki 
a  religious  one,  as  they  ^        '   ^  in  "drinking  to  the 
show  their  reverence;  th  -  tJie  more  they  drink 

anrl  an  occasion  when  all  become  intoxicated  to  absolul 
tion  is  by  some  thought  to  give  pleasure  to  tb- 
blessi:^!  by  tliem.     As  tbe  villagi^  cliief  is  it*  \n\ 
all  religiou»  ceremonies,  his  presence  at  the  death-fe 
tiab     He  conducts  the  rituiil — if  the  orgies  nmy  be  d| 
that  terra — the  men  all  participating,  and  the  womeia 
servants.     If  for  any  reason  the  chief  himself  is  unal 
present,  he  sends  a  substitute. 

When  the  cakes  are  eaten  and  the  9aki  all  di 
men  sufliciently  r*>coverc*<l   from  its  effects  to  Ik>  abl« 
the  body  is  slung  upon  a  \^iW\  home  to  the  grave  by 
male  wjlativcs.  and  iramtMliiUidy  buried.     No  partieti^ 
•1  ^inn  paid   (-  ♦^f 

-^ -_j  when  it  is  :  Mil 

^idered  tbe  sacred  direction,  and  ona  would  nalar 
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tho  ritfing  8um  But  such  is  not  tlie  caso :  a  shallow  grave 
f,  the  body^rolled  in  a  good  mat — is  tumbled  in,  a  few 
perhafis  thrown  in  to  prevent  animals  from  disturbing  the 
^  tbo  dirt  haittily  r»^place<l,  and  the  corpse  ia  left  to  its  fate. 
Soowlimea  the  pipe  and  tobacco-pouch,  or  a  small  paclcage  of 
tofattfiOOi,  will  be  buried  with  the  man,  if  he  has  been  specially 
fcnid  of  smciking.  This  fiu^t,  and  the  additional  one  that  a  stout 
Mick  or  dub  i»  1  to  furnish  the  man  with  means  of  de- 

teDBQ^  point  to  a  j . .  .n  a  transition  state,  but  the  Ainu  has  only 

a  basy  idea  of  the  hereaft'er,  and  particularly  as  to  purgatory,  or 
ibapaaaagBof  the  soul,  ^  '  '  -  thought  to  be  naturally  immor- 
tal, to  Uio  reward  or  puii  i  t  it  is  to  receive  in  Pokna  moshiru 

**  The  wirked  are  supposed  to  be  harasses!  by  theev^il  spirits — nUne 
kamui — in  thl^  place,  but  what  the  rewards  of  the  righteous  are 
tlia  Aiisn  have  no  idea.^ 

It  is  cosionjary  to  put  up  a  short  stick  at  the  head  of  a  grave, 
Iba  canrifd  toji  of  which  indicates  the  sex  of  the  person  therein 
Imried.  If  it  is  n  man,  tlie  top  of  the  stick  will  be  cut  in  the 
shape  of  a  i$pt»ar*head ;  if  a  woman,  it  will  be  a  rudely  shaped 
\mSL  Theru  in  nothing  to  corrosiiond  to  a  tombstone  either  at 
tha  grare  or  in  the  village, 
where  there  is  no  temple, 
^A  ia  avery  Japanese  ^il- 
]ige»  with  memorial  tab- 
l0te  and  altars  to  keep 
aUva  the  memory  of  the 
Indeed,  it  ap- 
to  be  the  desire  of 
Iha  Ainu  to  forget  the 
imA  as  soon  as  possible ; 
thabr  rducionce  to  speak 
of  Ihem  is  an  e%ideneo  of 
this.  In  the  case  of  women 
this  is  ab''"*-^' 80,  apos* 
dbla  ei  is   men- 

tkined  below.    In  the  case 
\   man,  his  son  may 
a  small   libation  of 
at  his  grave,  and  at 

Liino  raised  to  his  memory  at  his  former  home»  on  the  anni- 
of  his  death ;  and,  in  the  case  of  a  prominent  chief,  the 
wni  perhaps*  *i       *  *     *  or  three  years — never  tor  a 

loBgar  time.     The?'  are  really  made  exciisos  for 

jaiiklrinking  rather  than  true  testimonials  of  respect. 

Xhe  :  -    '  '     t    --      -     '-^--^Mi^d  willow  sticks  with 

it.  to  the  gods  (with  the 
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libations  of  sake)  at  the  time  of  worship.    Miss  Bird 
p.  86)  gives  an  illustration  of  them  and  calls  thein 
I  think  this  is  a  mistake^  just  as  it  would  be  a  mistakt»  \ 
images,  relics,  etc.,  in  a  Romish  church  "gods'*  in  tl 
being  possessed  of  absolute  power  in  themselves*     One  1 
is  always  placed  at  the  eastern  end  of  the  hut  for  the  su^ 
many  of  them  are  hung  all  round  the  inside  of  the 
ally  one  or  more  are  stuck  into  the  fireplace ;  and  ther 
at  least  one  at  every  spring  of  water.    At  least  one  willl 
at  the  head  of  a  man's  grave ;  and  several  will  be  stuck 
ground  at  the  rude  wicket  on  which  are  impaled  th| 
bears — these  animals  occupying  a  somewhat  anomaloij 
Ainu  pliilosophy ;  at  one  time  feared  and  worshiped, 
killed  and  eaten* 

Although  the  Ainu  ideas  of  a  future  existence  are ' 
yet  they  consider  that  the  spirits  of  men  are  well-dispo^ 
the  living,  and  may  be  relied  upon  to  bring  good  for 
village  and  the  inhabitants  thore<3f ;  hence  they  have  no  ; 
spirits  of  men ;  but  it  is  very  different  with  those  of 
They  are  considered  to  be  very  malignant^ — witches,  in  ; 
are  seeking  some  means  of  working  mischief.    For 
prejudice  was  more  deeply  root^  than  at  present,  and, : 
prevent  the  spirits  of  old  women  bewitching  the  pis 
people,  their  houses  were  burned  down  as  soon  as  ever  j 
was  taken  away  for  burial.    Tliis  was  done  in  order  thai 
might  have  no  abiding-place,  and,  while  engage<l  in  he 
its  home,  would  be  diverted  from  its  malicious  plans,    Thii 
corresponds  with  the  superstitious  of  barbarous  natioij 
parts  of  the  world* 

Tliore  does  not  seem  to  have  ever  been  any  sujKyr 
nectod  with  the  fireplace,  as  to  the  manner  of  procurinj 
when  first  kindling  a  fire  in  a  new  house,  nor  as  to  th€ 
of  always  keeping  the  fire  alight  to  ward  oflf  misforti] 
coal  is  not  used,  and  as  the  wo<.^  is  generally  in  small 
fire  is  easily  extinguishtxl,  but  this  d(X*8  not  bring  any 
The  use  of  the  Ja})ane«e  hihoehi  (bnizier)  and 
l)ecoming  i>opular,  but  tliis  ij^  such  a  purely  extc, 
to  deserve  mention.    Formerlv  the  Ainu  used  the  fir 

fi''  ^    .  __  _    ^     :._  :    .:         _■.:  ii^ri« 

tope,  but  now  miuiufactnrod  in  enonnons  quantittos 
\i%Xi>  ^  '  '  '     Ainu  c,» 

T  >m    so    r 

I  !  fijiaturtts  I  hereof  so  well  portrayed  by 

i:  ...      1     .-   _    than  mentf-  nr  tsv-i  |m- 

I  given  aln»i*  /  rej 


(▼al  of  killing  and  eating  the  bear,  which  has  been  kept  in 
acAge  rince  its  captuit)  when  a  cub,  is  a  sort  of  religious  affair, 
■nd  is  iiuide  the  occassion  for  much  «afc^-drinking,  and  that  a 
cmiotii  dance  h  performed,  in  which  men  alone  take  part.    The 
twmst  ifl  held  in  Rjfaruary  or  March  (I  do  not  make  tliis  statement 
tn  alMKilate  o  'of  what  Miss  Bird  says,  but  admit  that 

coatam  may         ,  time  in  different  vilhige*^;).     Among  the 

northeastern  Ainu^  Kusari,  and  Nemuro^  the  women,  who  are  offi- 
eiatixkg  aa  cooks  and  attendants,  provide  large  vessels  of  wild 
alFRwYM^rrtea  (which  must  be  kept  over  from  the  preceding  sum- 
V  th«  juioe  with  water,  and  smear  the  faces  of  all  the 
^.re  prawnt,  even  to  the  alien  guests.     All  must  sub- 
11  of  fri«>nt1linass     This  is  a  strange  custom^  and  is 
1  the  bear-feiist  resembles  something 
... ; .  :  .;  i;,o  Ainu  say  that  the  strawberry  is  used 
of  Hm  juice  approaches  that  of  blood. 
V  riimliling  not^s  on  these  people  by  an  account 
_  .:.  one  or  two  of  their  villages  on  the  day  of  the 

aelipao  of  the  son  (August  19, 1887).    First  let  me  say  that  they 
think  an  •    "  v      "  :*       i  tt  sickness,  which  causes  the 

fun'tf  fa<>  a  human  being's  (sometimes) 

when  in  a  fit  or  on  fainting  away,    I  left  the  village  of  Horobetsu, 
fj^  the  *outh  coast  of  Yezo,  at  about  two  o'clock.    It  was  evident 
lliat  the  Ainu  had  been  told  of  the  impending  disaster,  for  many 
af  Ihem  wen*  standing  outside  of  their  huts,  glancing  anxiously 
ai  ilie  *un  fr-  -    *^^'     to  time,  and  talking  together  in  low,  earnest 
ti>n4«iL  whif*h  t  i  their  apprehension.    \VTien  w^e  reached  the 

&«  ,  the  shadow  of  the  moon  had  covered  a 

,* ..  .^  ^....  ...  .,.  ...ii  sun,and  tlie  people  were  greatly  excited, 

y  niMi  were  looking  at  the  sun  and  moving  their  lips  as  if 
prm3ring»  ^'  '  jmI  brought  dishes  of  water,  and  were  throw- 

ing the  w.:    .         -..:■:  the  sun  with  their  mustache-lifters  and  moo, 
juat  an  wo  would  dash  it  in  the  face  of  a  person  who  had  fainted 
awaj'  '  ^'    the  time  we  arrived  at  Mororan, the  next 

TiUaK  .  '  ^1  over ;  the  excitement  had  pretty  nearly 

aobsided,  although  a  few  persons  were  watching  the  sun  rather 
cloael]r,ai»  if  afraid  that  he  might  have  a  relapse  and  require  to  be 
mriTed  again. 

Ab  I  have  tried  not  to  go  over  ground  which  has  been  well 
worked  by  previo-  -   ^  -  Tver^,  T  have  omitted  many  details  of  the 
Ainn  Tnann^ni  aii  nt<*,  an^l  it  seems  proper  for  me  to  give  a 

li  ktiii  pa  1  may  be  referre*!  to  by  those 

H  *  ^* '^1    '  i-^..      ...iently  aroused  to  make  them 

a:  the  "  Hairy  Peopb*  of  Jajwiu'': 

pan/*    Inmanynum- 
b.  ., ..  .,   ,.      .  ..,..^t*    Special  attcntiun 


is  called  to  *' Notes  on  the  Ainu,'*     By  J.  Batchelor. 
part  ii. 

'*  The  Japan  Weekly  MaU.'*    Yokohama.    This  newspai>er  con* 
many  valuable  articles  on  the  ethnology  of  Japan  in  gcnei  al, 
and  the  Ainu  in  particular. 

"  The  Language,  Mythology,  and  Geographical  Nomenclature 
of  Japan.  Viewed  in  the  Light  of  Aino  Studies,  including  a 
Grammar  of  the  Aino  Language,  by  J.  Batchelor/'  By  Basil  Hall 
Chamberlain.  Memoirs  of  the  Literature  College,  Imperial  Uni- 
versity of  Japan.    No.  1.    Tokyo,  1887, 

"  Unbeaten  Tracks  in  Japan."  By  Isabella  L.  Bird,  London, 
1B8S,  Two  vols.  The  second  volume  contains  a  graphic  and  pictu- 
resque account  of  the  authoi^s  sojourn  among  the  Ainu, 

'*  The  Stone  Age  in  Japan.**  By  John  Milne,  Paper  publishf»d 
in  the  **  Journal  of  the  Anthropological  Society/'  May,  188L 

"Der  Baerencultus  und  die  Baerenfeate  der  Ainos,  mit  einipen 
Beraerkttngen  ueber  die  Taenze  derselben.**  By  Dr.  B.  '  '  ^^ 
Paper  published  in  the  "  Mittheilungen  der  deutschen  Gi'^  ft 

fiir  Natur-  und  Volkerkunde  Ostasiens.*'    December,  1880.    Treats 
of  Ainu  bear*wishop  and  dancing. 

'^Die  Ainos/*  By  Dr.  B.  Scheube.  Paper  publislied  in  the 
"  Mittheilungen  der  deutschen  Gesellschaft  ftir  Natur-  und  V61* 
kerkundo  Ostasiens/'    February,  1882, 

**  Ethnologische  Studien  iiber  die  Aino  anf  der  Insel  Yesaa'*^ 
By  Heinrich  von  Siebold,    Berlin,  1881,    Illustratetl. 

''Japan  in  Yezo,"    By  T.  W.  Blakiston.    Yokohama,  1883, 

**Reisen  xmd  Forsohungen  im  Amurlande."  By  L.  von  Scbreuck, 
Vol.  iii  contains  much  valuable  information  about  the  Ainu,  gath* 
ered  from  many  sources* 


THE  PROLONGATION  OF  HUMAN  LIFE. 

Br  CLEMENT  MILTON  HAMMOND. 

IN  order  that  one  may  live  to  near  tlie  limit  in  years  of  hui 
life,  must  he  inherit  some  peculiar  qualitiefi  ?  Mu^t  ho  con- 
form his  habits  to  some  set  rules  ?  Must  he  eat  and  drink  certain 
tilings  and  abstain  from  certain  others  ?  Or^  doe«  it  all  depend 
upon  a  geries  of  indeterminable  accidents  ? 

There  have  b<xm  many  theories,  and  perhaps  a  pageful  of 
facte,  given  to  the  world  upon  th*^  piubjeot  during  tlie  pant  f«%w 
centuries,  but  no  thorough,  'y  of  these  >  is 

haa  been  madt\  All  that  wt<  rw. /.,  .*.>>,.  .  »,o  thingfi  that  ...  to 
govern  the  length  of  man^s  life  in  what  we  have  learned  from 
li  been 

h   ,  iirred 
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to  HID  tluit  if  ibccumte  gtatirtics  could  be  collected  about  one 
Uumsand  men  and  women,  over  eighty  years  of  age,  living  in 
New^  fitlglatid  faxliiy,  TOch  informatiun  would  form  the  basis  of 
tome  TWjr  intafwting  and  very  valuable  conclusions.  In  my  posi- 
tioii  AB  aatiociato  editor  of  the  "  Boston  Globe  *'  I  found  this  a  com- 
paratiTely  oii»y  tii«k«  I  had  five  thousand  blanks  printed,  asking 
'  th<»  following  information  in  reflation  to  men  anrl  women  over 


jiajii*%  rt-^iut^nce^  ;  *iiiiut^  ;  wliether  married  or  single; 

sml  deBcription,  in  -c  size,  weight,  complexion,  etc. ;  chil- 

dren, boirmany,  ages,  state  of  health,  etc. ;  habits,  hours  of  rising, 
r»** ••"'*'  *  •,.  ..Jo  ^xercise,  etc. ;  occupations,  past  and  present ;  food 
Ku  tity,  kind,  etc.;  attfurks  of  sickness  if  any,  and 

mi  wh^t  l^^r^,  uature  of  disease,  etc. ;  coutlition  of  teeth,  hair, 
biftitif  skin,  otc,,  at  time  when  seen  by  the  correspondent ;  age  at 
wkic^  falher  and  mother  died,  and  of  grandfather  and  grand- 
aiokher»  t  •  r*  postdble. 

TluM>     -  were  sent  to  the  representatives  of  the  paper  in 

ftll  parts  of  New  England^  accompanied  by  a  letter  of  explanation 
which  emitionetl  them  to  be  itccnrate  rather  than  enterprising. 
Hero  than  ihrei?  thousand  five  hundred  of  these  blanks  were  filled 
out  and  retuniC'«d  in  the  course  of  two  months,  and  the  story  that 
they  tell  I  will  try  to  give  in  outline. 

Every  county  in  Massachusetts,  and  nearly  every  county  in 
Ihm  whale  of  New  England,  is  represented  in  these  returned  blanks. 
Someaf  t\—  ^-^  -  -  -in  Uve  on  the  searcoast, some  on  the  low- 
laiftds  cif  I  and  ita  tributaries,  some  among  the 

Berlp  lie  and  Green  Mountains,  some  upon  the 

•aadf'  lae  among  the  pine- woods  of  Maine,  and  oth> 

■rs  ifi  ing  cities  and  towns.    The  canvass  has  not, 

of  l>ut  it  has  been  as  complete  in  the  cities 

mt  ...  :„    ,    .^  ,    ..     .e  farms,  as  complete  in  one  section  as  in 

aaotber,  as  complete  among  one  class  as  among  another.  If  these 
thrsa  tlioiiwind  fl%'0  l       ^  ^   *  ues  prove  anything  —  and  I 

tMak  no  oaa  will  di  ^  -  do— many  uf  tlie  commonly 

aec«rpl4>d  theorios  would  be  ovortumedi  and  strange  facts  take 
thssrplactw. 

In  l^vtlrinjir  thmngh  these  blanks,  the  first  thing  noticeable  is 
tl  Ts  old  pc»<:»ple  have  remained  unmarried 

th* •• '  } >eing less  than  fi ve  per  cent*  The  ratio  of 

ttBmr]  irried  men  is  about  tliret*  to  one,  and,  tak- 

ing XL  ^T,  the  women  exceed  the  men  by  i^ol. 

In  '^^  ws  that  the  women  exceed  the  men 

b;  the  men  exceed  the  women.    The 

gre^iiiii.  Mien  have  been  marrie<l  only 

ofif>^-.  uAu  ,_ .,     1 ..,    ,     rage  number  of  children  as  a 
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reeult  of  these  miions  is  five»  aad  those  children  nowj 
generally  recorded  in  the  blanks  as  healthy. 

The  fact  that  in  Maasarl  ,  taking  thf 

into  account,  the  women  exr      men  by  sev 

counts  in  some  degree  for  the  greater  number  of  old 
n(.>t»  certainly,  for  anything  like  half  of  tJie  excess  civ^ 
1  uttril)ut<^  tliLS  exce^is  to  the  fact  that  tluring  the  past  Ijj 
the  bulk  of  the  population  of  Massachusetts  has  been] 
board,  and  a  large  number  of  the  men  have  been  fisli 
mariners.  Because  of  the  great  loiiis  of  life  among  thi^l 
cially  before  the  time  of  steamshiiis  and  during  the 
the  whale-fishery,  the  male  population  shrank  in  nui: 
the  normal  level,  this  showing  most  strikingly  in  a  list  o! 

Another  very  peculiar  thing  revealed  by  this  can's 
fact  that  five  out  of  six  of  these  New  England  old  fc 
light  complexion,  with  blue  or  gray  eyes,  and  abund 
hair.    In  stature  the  men  are  mostly  tall  and  the  womenl 
height;  in  weight  the  men  range  from  HX)  to  IGO  j>ou; 
few  of  SOO  and  over,  and  the  women  from  1(X)  to  120, 
tional  cases  of  180  and  over.    Throughout  life  the  met 
bony  and  muscular,  the  women  exactly  opposite.    Th^ 
of  the  hair,  teeth,  beard,  and  skin  of  these  old  pii<:*ple  \ 
when  the  blanks  were  filled  out  was  recorded  in  al 
stances.    In  nearly  all  the  hair  remains  thick,  the  teolj 
poor  or  entirely  gone,  the  skin  is  only  slightly  wrinkled 
few  of  the  men  wear  any  beard.    In  many  ini^tanc^al 
gpondents  speak  of  the  skin  as  being  **  fair,  soft, 
moist."    One  case  is  given,  tliat  of  a  man  of  eight) 
whose  mouth  not  a  tooth  has  been  lost.    In  most 
tliose  not  over  ninety  the  eye-sight  is  still  good,  and  it 
cases  it  is  pronounced  *^  remarkably  good/'* 

HABFrs. — The  information  which  the  blanks  give  ' 
ject  of  habits  coincides  with  the  opinion  of  most  peoj 
from  observation,  that  longevity  without  r       ' 
rare.    These  old  people,  men  and  women  ji 
early  risers  and  retirers,  almost  without  exception,  and| 
teen  out  of  every  twenty  hn        '^  1   this  custom' 

life,  except  perhaps  at  8om»  ihI  in  youth, 

boon  oaten  regularly,  three  i^ach  day,  with  dinner 
oxcoptions  being  so  rare  as  to  indicate  nothing.  ?' ' 
cases  has  been  hard  work  up  to  sixty-five  or  : 

stt  period  ha.H  consisted  (when  the  regular  occupatuj 
^j^ven  up)  of  walking,  gardening,  or  both.    Except 
sickness  xXnms  old  people  are  as  a  rule  as  active  am: 
con.^  lion  of  Bomf»  sort  to^lay  aa  mo9t  uieu 

•arv* 


joeklry^  con  tmctt  ir. 
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OccCTATIOKft. — Oni»  of  the  most  significant  facts  gathered  in 
\\m  canvass  u  that  regarding  occupations.  Out  of  1,<XK)  men, 
th^  •'  '^*  nt  life  4451  have  been  farmers;  92  have  been  carpenters; 
Jt,  ant«;  01,  mariners;  40,  Uborers;  42,  shoemakers;  41, 
^;  23,  clergymen;  23,  masons;  16,  blacksmiths;  16, 
N-h,  iron-workers,  mill-hands,  physicians,  and  law- 
!  -^t  are  divided  among  nearly  all  the  other  trades 
'  includes  only  one  each  of  the  following  * 
,  ..  t,  professor,  soldier,  broker,  auctioneer. 
Nearly  all,  however,  began  life  upon  the  fanm 
' t  irf  twelv^e  hundred  women  have  been  farm- 
er lit  alK*ut  fifty  of  the  remainder  have  been 
hotiMyiriv««t.  Four  women  only,  all  unmarried,  have  supported 
through  life  by  inherited  wealth,  and  are  now  aged 
wlghty-iwo,  eighty  *  three,  eighty -six,  and  ninety- 
T^roB  oOit*r  unmarrii^d  women  have  been  milliners,  and  six,  one 
nxuziAiTiefl,  have  lH?en  dress-makers.  Seven,  two  unmarriecl,  have 
be^n  finTw^v    8ix,  two  unmarried,  have  been  school-teachers. 

ladreda  of  remarkable  instances  which  illustrate 
.pation  cited  by  the  correspondents  are  a  few  that 
I  rain  ncit  refrain  from  gi\nng,  because  I  believe  that  they  point 
to  a  very  important  fact,  and  at  the  same  time  make  most  inter- 
tin  ^^  n  iwling: 

Toltiuui,  of  Brockton,  Mass.,  is  eighty-five,  and  was  a 
Fur  the  pjust  seven  yeai's  he  has 
lice,  and  has  been  but  one  day  from 
lufl  Juliet  in  that  time. 

Ar*  ^-'-  -  '   ^T  Alt-.,  ]<  ninety-tive,  and  was 

eOBSli .  ■    i  M  u  k  1 1 1  Lc  ;vl  1  ^  ^*:^s  until  one  year  ago. 

Ak  1%  of  Cambridge,  Mass.,  aged  eighty-seven,  sold 

t  for  seventy  yearn. 
'  Dank!  s ,  of  Athol,  Mass.,  now  eighty-seven,  has  worked 

a  farmer  for  seventy-seven  years,  and  mowed  grass  with  a 


*r  seven  tons  of  hay  the  past  summer. 
in  E.  Cook,  of  Portsmouth,  R  I.,  is  eighty-nine,  a  black- 
in  his  shop  six  days  each  week. 

,  >f  Bangor,  Me.,  aged  ninety-five,  workc*d  at 

^  trade  until  his  last  birthday, 

'f»g»  of  Hatfield.  Mass..  is  eighty,  and  works  daily, 

jimit  sixty  years,  at  his  trade  of  whip-niaki»r, 

Mr*^  Jams  Huolrviss,  of  Augusta,  Me,,  ninety-two  years  of  age, 

dnM  her  *  '  '  "     %  ironing,  and  gar<len-work. 

acr  «h**  wn  d  the  money  for  and  built  a 

♦4f  to  the  mill  and  selecting  the  lumber,  and 

''  *'-^  operations.    She  is  one  of  twelve 

}i.  K  aid  of  a  physician. 


TiTE  POPULAJt  SCTE^CfE  N07i 


Food— Drink— Stimulants,— The  blanks  tail  on©  i 
with  so  few  variations  as  to  be  positively  nioni 
to  the  food  eaten  by  these  old  people.    The  diet  i,.... 
New  England  home-dishes  of  meat,  vegetableB,  and 
breakfast  early,  dinner  at  noon,  and  F^upper  late. 
mentioned  as  small  eaters  or  large  eaters ;  most  are 
not  particnlar,  with  good  appetites  through  lifa 
never  eat  meat,  and  two  have  abstained  from  water, 
two  thirds  have  been  habitual  users  of  tea  and  coffee, 
remainder  nc^arly  all  have  drunk  tea.    Few  of  the 
of  the  women,  are  given  as  users  of  more  intoxicatinj 

than  cider,  and  not  a  dozen  out  of  all  have  ever  us    

excess.    Ten  of  the  women  are  mentioned  as  habitual  1 
and  a  score  as  snuff-takers.    Of  the  men,  a  loi'ge  mai 
used  tobaecc>— either  chewing,  smoking,  or  both* 
tobacTo-users  have  been  moderate,  although  numbers  i 
given  where  tbo  amount  consumed  is  enormous,  an^ 
constantly  up  to  the  time  when  the  census  was  tal 
broke  away  from  the  habit  after  it  had  histed  for  tw« 
or  fifty  years,  and  have  now  been  with' nit  thtj  narcot 
a  decade  or  more, 

Sickness, — The  record  of  sickness  is  so  varitHl ' 
half  a  dozen  cases  are  alike  out  of  the  whole  long 
where  there  has  been  no  illness  other  than  the  usoal  | 
of  infancy. 

Out  of  1,049  men,  383  never  were  ill  since  early  ehi 
of  880  women,  286  have  enjoyed  the  same  good  hwdth 
dred  and  fourteen  men  and  171  women  have  V  "'  " 
only,  and  405  men  and  402  women  have  been 
serious  illness  of  the  majority  %viis  a  fever  of  sou 
heading  the  list.    Tlie  other  diseases  are  as  numi 
the  indiWduals  afflicted,  nmning  from  Asiatic  cholcm  | 
,  and  thf'  have  been  at  all  periods  of  life*   As  li: 

p<jsed,  ri  i-im  is  the  most  general  complaint, 

junction  with  other  diseases.     Locality  seems  to 
influence  on  si  el  Lesanie-''       '  '     ^  on 

iBtid  on  low  lai]<  viand  m 

#od  by  the  seiirshora 

v.— Till' 
1  iken  to; 
tew  instances  have  bothij 


m 


r    :     ~s  Axn  Ctt 
parr  jL^rand}K 

about  sixty-five,  and 

rv  '*^'-  or  the  grandfathers  and  gr 
I  h  in  many  cases — about  t\v  iit-- 

.1  I'  the  mother  has  died  befoi 

<  ..    v..»id  of  the  children  of  ^^■—'  '  ^    .  i*     j  *     ...... 

dlo  life,  and  about  one  half  er  in  infancy  or 
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id  abaat  one  fourth  only  are  still  ]i\ing.  Tlie  health  of  the  lat- 
',  hawifver,  is  in  almost  every  instance  put  down  as  goocL  The 
tell  what  would,  perhaps,  be  a  valuable  thing — how 
-  and  sisters  the  subjects  had,  and  whether  or  not 
Iiey  diod  jronng ;  it  appears,  though,  from  the  names,  that  few 
of  the  same  family  have  survived,  unless  it  is  supposed 
remaining  memVjers  were  older  and  have  died,  or  enough 
otmger  to  come  under  the  eighty -year  limit, 
BoitE  Conclusions. — Perhaps  it  is  true  that  only  an  expert  or 
A  philosopher  Bhould  draw  conclusions.  I  pretend  to  be  neither 
one  nor  the  other,  yet  I  think  a  familiarity  with  the  facta  gath- 
f^red  about  these  hundreds  of  old  people  will  excuse  anything  on 
my  part  that  might  at  first  thought  look  like  presumption. 
What  I  have  tritnl  to  learn  from  this  vast  amount  of  information 
that  hi4S  been  collected  about  these  examples  of  long  life  are 
thesft  Uiings: 

T^liat  is  the  influence  of  the  different  occupations  upon  length 
W  life  ? 

Does  the  physical  build  of  a  person  have  anything  to  do  with 
the  length  of  his  life  ? 

Can  one  so  regulate  his  habits  of  work,  sleep,  eating,  drinking^ 
nse  of  stimulaDt^  and  narcotics,  and  exercise,  as  to  prolong  life  ? 

Is  there  such  a  thing  as  an  inherited  tendency  to  long  or  short 
life? 

Few  of  the  people  accounted  for  by  this  census  are  employes, 
.^^  ii.,-  hnusewives  be  called  such,  and  in  New  England  I  cer- 
v  they  can  not  be.    The  occupation  that  claims  most  of 
lueii  U  farming,  which  means  ilepeudence  on  circumstances 
not  on  men.    Of  the  men  and  women  alike,  throughout  the 
lit,  Ihw  ai«  the  exceptions  who  have  not  been  weighted  with  re» 
il '^  '  "  msibilities  which,  by  being  borne  without 

jme  iixed  habit.    The  fact  that  so  many  of 
hese  old  people  are  not  employes,  considered  in  conjunction  with 
it  mass  of  mankind  is  made  up  of  wage- 
l  a  very  important  conclusion.    It  seems 
vidont  cither  that  a  man  with  the  elements  of  long  life  within 
^     Tnd€*pendent  in  his  nature  or  that  a  spirit  of  inde- 
tLxl  for  years  tends  to  prolong  existence.    It  needs 
a  of  statistics  io  prove  that,  in  most  cases,  one  who 
rot  IV -1  Ml.  liig  a  long  period  for  another  has  a  weaker  individual- 
ity than  ho  wlio  is  an  employer.    The  brain  of  the  wage-worker 
anil  measure  as  much,  and  his  physical  strength  may 
....  as  his  who  takes  the  risk  of  profit  and  loss  upon  him- 
tbiit  in  New  Ene^land,  at  least,  his  life  is  not  so  long  as  the 
'  '      -  tatistics  show,  that  he  lives  beyond 

Li   .,^i,i\.  f   cuQ  not,  certainly,  be  due  in  any 
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considerable  degree  to  amount  of  labor,  to  irregularitj 
degi*ee  whatever  to  care — 8UpiK>8od  to  be  so  deadly  in  j 
or  to  want  of  nourishing  food* 

I  doubt  also  if  any  well-informed  person  will  claij 
tary  conditions  have  any  influence,  certainly  not  if  li^ 
much  as  I  do  of  the  conditions  under  which  the  bulk  ^ 
pie  whom  we  are  considering  live. 

Very  few  instances  are  given  where  occupations 
except  in  the  cases  of  the  mariners,  who  have  moa 
farmers  in  a  small  way.  The  life  of  nearly  all  these  , 
been  w^hat  is  usually  considered  a  monotonous  one, 
horn's  of  steady  labor  and  moderately  sure  returns, 
to  have  taken  many  risks  in  life,  and  while  most  of  I 
carried  more  than  the  average  New-Englander's  share 
and  physical  burdens,  these  burdens  have  been  so  eve 
uted  throughout  life  that  the  strain  has  not  been  jer| 
the  housewife  has  more  cares  than  the  woman  who ' 
shop  or  as  a  house-servant^  and  yet  her  cares  are  so  i 
after  day  and  year  after  year  that  they  become  easy 
.also  with  the  farmer  compared  with  thi»  clerk  or  mill-hfl 
^iii  all  the  list  have  been  either  more  or  leas  than  mod* 
cessful — successful  above  the  average,  to  be  sure,  but 
achieved  neither  notoriety  nor  wealth.  They  have,  i| 
placed  above  the  wasting  worry  of  want,  and  Imve,  oil 
hand,  escaped  the  softening  of  the  tissues  and  ail 
purpose  that  generally  accompany  wealth  easily 
obtain  e<l. 

I  have  alluded  to  the  fact  that  in  the  subjects  <»f  the 
complexion  in  most  instances  is  light.    %\niilo  this  mi^ 
tlie  northern  origin  of  the  majority  of  New  England 
rliavo  no  sjiecial  bf^aring  upon  the  subject  of  tyj 

^  &ibly  be  very  imijortant  as  showing  the  ci  .   .     :  te| 
upon  the  length  of  life.    That  the  sanguine  tcm|x?i 
♦^       *  'ti  these  people  is  undoubtedly       '         uidl 

\  i^uine-nerv'ous  (judged  from  co!i  , 

eyes,  and  general  build)  is  most  common*    In  theory^ 
'' '    '  iment  is  that  which  woij' '        -        i  * 

.  t>f  the  nature  of  these  ^.■ 
some  other  hicality,  might  i»ffset  these  ami  disprove 
but,  until  th-     ■■'''--  ''    *      "     -.;  ,  ..,^^  f  ^xnnk  the 
!»•  ,.|>to  with  >»^nt#^,  and   th<f*^ 

',  are  liaiile  t<j  ii%*e  luUKt^r  thfin  i 
"-'<^r  a  bilT*^'*'^^^'»M|»hatic  U*mp*  ..Mi.*  r,.,  , 

iftstroii  I J  to  work  with  ;  and.  whihil 

'Tieti 
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Tbt*  ftvct  that  lin*  iij.ijoritjr  of  tte  men  are  bony  and  muscular, 
and  tlie  women  plump,  is  easily  explained,  I  think,  by  the  occu- 
pations. In  the  work  of  the  men  their  muscles  have  been  brought 
into  play  so  much^  and  have  used  such  a  large  proportion  of  the 
Bonmhment  taken  into  the  system,  that  fat  could  not  accumulate, 
women  the  reverse  has  been  true,  especially  after  they 
,,.  .  Lue  age  of  fifty,  when  grown-up  daughters  took  the  hard- 
est of  the  work  from  their  mothers*  shoulders. 

In  rf*gard  to  food,  the  evidence  is  s^j  uniformly  one  way  that 
thoso  who  advise  a  simple  diet,  and  those  who  cry  out  against 
meftt,  must  either  hold  their  theories  to  be  above  facts  or  give 
tl^  Tliere  is  cei'tainly  nothing  "simple**  about  the  diet  of 

a  II gland  farmer.     It  consists  of  salt  and  fresh  pork  and 

boef  and  all  sorts  of  common  fish  and  vegetables,  almost  always 
p,  '  >ked,  and  pies  and  cakes  of  the  most  indigestible  sorts, 
Ti  is  **  phiin/*  truly,  and  gives  the  digestive  organs  an 

abundance  of  work  to  do,  but  it  is  not  such  food  as  a  theorist 
would  recommend  to  one  who  desired  to  live  near  up  to  the  cen* 
tnry-mark*  Tea  and  coffee  have  certainly  proved  that  they  do 
not  tend  to  shorten  life,  even  if  they  do  not  prove  that  they  help 
to  prolong  it.  The  generally  accepted  theory  in  relation  to  stimu- 
lants, that  in  excess  they  are  not  life-sustaining,  receives  strong 
snpport.  Tobacco  appears  to  prove  itself  harmless,  at  least  on  the 
teni|>eranient  of  these  people.  Whether  it  be  a  help  to  live  long 
roqiiiran  other  evidence. 

**'*   *      '      "  «-S  of  New  England  and  their  wives  are  a 

cl>        .    ^      ,  ^    ire  not  much  given  to  bathing.    This  neglect 

nmy  not  have  prolonged  their  existence  or  made  them  more 
hi!ttlthy,  but  it  is  to  be  presumed  that  it  has  not  cut  off  many 
yisan)  or  caused  much  disease.  Neither  are  the  members  of  these 
tionsohaldd  well  informtMl  in  relation  to  sanitary  matters,  They 
know  little  of  the  unseen  dampness  to  which  the  human  system 
m  do  ocinstantly  exposed,  and,  knowing  little,  care  little.  May  not 
litis  be  an  influence  in  favor  of  a  prolonged  existence,  paradoxical 
j^  ti.i.  ^L,  r.i..  .^^ition  may  seem  ?  In  Hingham,  Mass..  with  only  four 
tl  tbitants,  there  are  eighty  people  over  eighty  years  of 

a^  f  these  seventy-five  are  of  light  complexion.    In  no 

ot..  . -   -i  New  England,  so  far  as  could  be  learned,  is  there 

ffQcli  a  propnrtiou  of  old  people.  This  town  is  on  the  sea-coast, 
Ifr  '         '         -lout  sewers,  and  h:is  only  recently  put  in  a 

5y  ks.     From  a  sanitary  point  of  view  the  con- 

ditiona  hew*  aro  about  as  unfavorable  to  long  life  as  could  be  cou- 
ch* V  ^  *V  ]i'i\  portions  of  the  large  cities.  And  in 
y,  -ry  conditions  appear  to  be  the  worst. — in 
11  Knd  and  South  Boston  districts — the  greatest  number 
or  \  I  Q  iriU  people  ore  found* 
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From  the  hours  of  retiring  and  rising  given  I  judj^ 
age  length  of  sleep  to  be  about  eight  hours,  with  few  \ 
Regularity  in  hours  of  work,  eating,  sleeping,  and  ev€ 
fact,  seems  to  have  been  rigid  1}^  observeti    But  is  not 
the  result  of  the  temperament  than  the  cause  of  long 
the  nervous-sanguine  temperament  more  than  any  olj 
balance* wheel  or  the  pendulum  of  a  clock  ?   Is  it  not,  j 
great  regulator  of  which  the  habits  of  these  people  are  a| 
tion,  and  to  which  is  due  their  long  life  ?    And  is  it  not  | 
more  than  a  regulator ;  is  it  not  a  repairer  of  waste  ai 
remedy  more  potent  than  any  drug  ?    I  will  not  pres 
jwer  these  questions,  for  some  of  my  m(:»re  learner!  meiiil 
"lould  be  much  better  able  to  do  so  in  spite  of  the 
'which  I  have. 

Without  more  accurate  and  more  complete  informatl 
tion  to  the  ages  of  the  parents,  grandparents,  great-gra 
and  the  brothers  and  sisters  of  these  people  in  question^ 
difficult  to  make  any  deductions  pertaining  to  beret 
gevity.    Out  of  all  the  statistics  that  have  been  gat 
are  none  which  are  full  or  accurate  enough  to  base 
upon,  other  than  that  a  tendency  to  long  life  may  be  tl 
from  parents  to  children.    To  gather  the  necessary  si 
relation  to,  say,  one  thousand  people,  from  eighty  to  nin( 
be  extremely  difficult,  hut  it  must  be  done  iK'fore  s^ijienlj 

can  make  deductions. 

In  order  to  mention  all  of  the  really  remarkable  thi 
by  this  collection  of  facts,  I  should  be  obliged  to  miike 
this  article.  I  have  tried  to  mention  those  only  whi^ 
most  interesting  and  important.  One  thing,  to  me,  seen 
out  above  all  others:  that  a  strong  vit^  piinciple,  mani^ 
wardly  by  firm  build  and  constant  activity,  has  been 
cause  of  the  advanced  age  of  these  people.  Given  a  cert^ 
zation  of  mind  and  body,  I  think  that  a  man  may  coui 
lif e—  '  barring  accidents^ — with  h-m         '  ' 

an  Or.  ion  need  not  be  put  under  .    ^    ; 

of  life;  it  will  seek  them  out  for  itself,  as  a  plant  seek^j 
earth  and  the  air  such  elements  as  aid  it-  '       '     --" 
no  reason  that  science  can  seo  why  a  rav»  , 
a  snipe,  but  thei*e  is  a  reason,  nevertheless :  so  we  can 
son  why  a  tall,  bony,  muscular,  light^skinned  fn^—    - 
longer  than  a  short,  stout,  dark-skinner!  clerk ;  I 
in  one,  and  one  that  science  may  some  day  discover. 

I  have  one  suggestion  to  make:  that  ^'^'»*  ».  4t;..nn1  Hit 
when  it  takes  the  next  general  census,  i 

tl  , 
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lent  physicians  and  scientific  men  generally  in  this  country  or 
fai  the  world.  1  believe  that  such  information  would  be  of  more 
ilie  world,  aft-pr  havdng  been  properly  digested,  than  all 
j4lM>ut  the  manufacture  of  cotton  cloth,  the  raising  of 
lobacco,  the  production  of  whisky,  eta,  that  could  be  collected  in 
n  otmt^iry.    For  do  we  not  all  desire  to  live  long  ? 


PROBLEMATICAL  ORGANS  OF  SENSK* 

Bt  Sib  JOHN  LUBBOCK. 

IN  addition  to  the  organs  of  which  I  have  attempted  in  the  pre- 
oeding  chapters  to  give  some  idea,  and  to  those  which  from 
their  structure  we  may  suppose  to  perform  analogous  functions, 
there  are  others  of  considerable  importance  and  complexity,  which 
are  evidently  organs  of  some  sense,  but  the  use  and  purpose  of 
which  are  still  unknown. 

**  It  is  almost  impossible,"  says  Qegenbanr,t "  to  say  what  is  the 
physiol logical  duty  of  a  number  of  organs,  which  are  clearly  sen- 

r,  and  are  connected  with  the  integument*  These  enlargements 
generally  formed  by  ciliated  regions  to  which  a  nerve  passes, 
"rod  at  which  it  often  forms  enlargements.  It  is  doubtful  what 
part  of  the  surrounding  medium  acts  on  these  organs,  and  we 
have  to  make  a  somewhat  far-fetched  analogy  to  be  able  to  re- 
gard them  as  olfactory  organs." 

Among  the  structures  of  which  the  use  is  still  quite  uncertain 
are  the  muciferous  canals  of  fishea  The  skin  of  fishes,  indeed, 
contaitiB  a  wh4»le  series  of  organs  of  whose  functions  we  know 
Iittla  As  regards  the  muciferous  canal,  Schultze  has  suggested  J 
that  il  is  a  sense-organ  adapted  to  receive  vibrations  of  the  water 
irtth  'tv  --  '  ngtJis  too  great  to  be  perceived  as  ordinary  sounds, 
Bc^r»!  ius  to  this  same  view.    However  this  may  be,  it  is 

n-  ly  developed  in  many  deep-sea  fish* 

ill  .^.riue  cases  peculiar  eye-like  bodies  are  developed  in  con- 
nection (though  not  exclusively  so)  with  the  muciferous  canaL 
Leuckartp'*  by  whom  they  were  discovered,  at  first  considered 
them  to  lie  accessor^^  eyes,  but  subsequent  researches  led  him  to 
modify  this  opinion,  and  to  regard  them  as  luminous  organs, 

•  fnm  ••The  I^(i»a«,  Injrtincu,  sad  Intelligenoe  of  Anlmala,*'  by  Sir  John  LublKick. 
*lafi0tialloiu^  ^  IS,**  fol-  liJT,  in  press  by  D.  Appleton  &  Co. 

♦  ••  Whm*^  i  v«  Anatomy.** 

^  dcr  Seitcnllme  bci  Ftsehen  und  Amphibien."  '*  Arch,  fur  mic 

iagt?nbei  eiotim  Fbcbe."    Beridit  iib«r  die  89  Vera., 
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Ussow*  has  more  receutly  maintained  ihiit  they  ar 
Leydig  considers  them  as  organs  which  approa^Ji  vf^i 
true  eyes  (**welche  wirklichoa  Sehorganen  sehr  uah^ 
Whatever  doubt  there  may  be  whether  they  have  anj 
eight,  there  is  no  longer  any  question  but  that  they  ar«j 
and  they  are  especially  developed  in  the  fishes  of  the  di 

These  are  very  peculiar    The  abysses  of  the 
stilh  and  black  darkness  reigns.    The  pressure  of  the 
very  great. 

Hence  the  deep  seas  have  a  peculiar  fauna  of  their 
face  species  could  not  generally  bear  the  enormous  pi 
do  not  desc*end  to  any  great  depth.  The  true  deepH»ea  j 
however,  as  yet  little  known.  They  are  but  seldot 
when  obtained  are  generally  in  a  bad  state  of  prr 
tissues  seem  to  be  unusually  lax,  and  liable  t^  d- 
over,  in  every  living  organism,  besides  those  usualiyj 
the  digestive  organs,  the  blood  and  other  fluids  contaiif 
solution.  These,  of  course,  expand  when  the  pressure  is 
ished,  and  tend  to  rupture  the  tissues.  The  circuni 
which  some  deep-sea  fish  have  occasionally  been  nii .  .,^ 
surface  bears  this  out.  They  are  generally  found  to  haifl 
while  endeuv(»ring  to  swallow  some  prey  not  much  stflf 
even  in  s<»nie  eases  larger,  than  themselves.  What,  thei 
penid  ?  During  the  struggle  they  were  carried  into  an  i 
of  water.  Immediately  the  gases  within  them  tiegan 
and  raisiNl  thc-m  higher;  the  process  continued,  and  thoj 
ried  up  more  and  more  rapidly,  until  they  reached  th< 
a  dying  condition.! 

It  is,  however,  but  rarely  that  deep-sea  fish  are  found 
ing  on  the  surface,  and  our  knowledge  of  them  is  mail 
from  the  dredge,  and  especially  from  the  specimenfi  ih^ 
during  the  voyage  of  the  Challenger. 

In  other  respects,  moreover,  their  conditions  of  life  i 
depthii  are  very  peculiar.    The  light  of  the  sun  can  nt 
Ijeyond  about  two  hundred  fathoms :  deeper  than  thi 
dark  vails.     Hence  in  m 

less  '        ^        'ly  disappeared.     In 
well  developed,  and  these  may  be  said  to  be  a  Bght  in 

some  *      there  are  a  numl)er  of  lumiuou 

ithin  1  t  of,  and  in  relation  to,  the  nn 

while  in  others  they  are  variously  situated.    These  h 
gans  were  fiiiit  mentioned  by  Cocco.J    They  have  sine 

^  **  0i»bcr  dflfi  Bah  der  eog.  angefiabiilicbcj]  Flockeo  thi^  \ 
Imp.  Mumsow,"*  1S70. 

f  O&Dther,  **  IntnicluiTiioo  lo  ttir  %m\j  of  Tuibtti.'* 
I  '•Nuori  Ann.  dm  Sol  Nat/'  183S. 


hbA  by  Oaniher,  Leaekart,  Ussow.  Leydig,  and  Emery.  Lastly, 
tbmj  have  boisn  carefully  described  by  Guutlier,  Moseley.  and  von 
Lemietifeld,  in  the  work  on  "  Deep-sea  Fishes/'  in  vol.  xx\qi  of  tJie 
"^ChaUenger  Rejiarts."  The  deep-sea  fish  are  either  silvery,  pink, 
OT  in  many  caaea  black*  sometimes  relieved  with  scarlet,  and,  when 
this  Imniiicms  organs  flash  out,  must  present  a  very  remarkable 
afipaaraiice. 

'O  learn  aa  to  the  structure  and  functions 
€*i  '^  are  cases  in  which  their  use  can  be  sur- 

miaeii  with  »omo  probability^  The  light  is  evidently  under  the  will 
c»f  the  tbh.    It  i§  omy  to  imagine  a  Photichthys  (Fig,  1)  swimming 


I  arymatm  {**  Cbtlleng^r  Reports/*  vo].  zzrtj). 

in  lie  black  depths  of  the  ocean,  suddenly  flashing  out  light  from 
Its  lumiuouif  organs,  and  thus  bringing  into  view  any  prey  which 
Jtm  near ;  while,  if  danger  is  d inclosed,  the  light  is  again  at  once 
hed.  It  may  be  observed  that  the  largest  of  these  organs 
juirt  tinder  tlie  eye,  so  that  the  fish  is  actually  provided 
wilb  a  bull's-eye  lantern.  In  other  cases  the  light  may  rather 
mntfi  an  a  defense^  some  having — as,  for  instance,  in  the  genus 
^-,.r*7u.% — a  pair  of  large  ones  in  the  tail,  so  that ''  a  strong  ray  of 
li  t  forth  from  the  stem-chaser  may  dazzle  and  frighten  an 

."  •  In  other  cases  they  probably  serve  as  lures.  Tlie  **  sea- 
or  "  angler  '*  of  our  coasts,  has  on  its  head  three  long,  very 
tadble,  reddish  filaments,  while  all  round  its  head  are  fringed 
mppeodm§t&^  ' '      '  Jiibling  fronds  of  sea^woed.    Tlie  fish  con- 

ceiiB  itudf  at  ,  in  the  sand  or  among  sea-weed,  and  dan- 

ffkm  the  long  filaments  in  front  of  its  mouth.  Other  little  fishes, 
talciiig  tbem  for  wonns,  unsuspectingly  approach,  and  themselvee 
fall  victimi. 

SeToral  species  of  the  same  family  live  at  great  depths,  and 
jj«r .. ,'..,.»'  -ittiH..!.  I -ihits.  A  mere  rerl  filament  would,  however, be 
Xi  .  and  therefore  useless.    They  have,  however, 

,  a  living  "  glow-lamp/*  at  the 
,   „-    ,  , .  jiroves  a  very  effective  lure.f 
Tbeae  cased,  however,  though  very  interesting,  throw  little 
light  on  • '  *       IS  system  in  ordinary  fish,  which, 

I  tluak, 
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In  some  of  the  lower  animals  the  nerves  terminate] 
ing  the  skin  at  the  base  of  rod-like  structures  similn 
cts,  to  the  rods  of  the  retina,  or  the  auditory  rod«  i 
id  of  which  it  is  very  difficult  to  say  whether  they  arc 
touch  or  of  some  higher  sense. 

Round  the  margin  of  the  common  sea-anemone  is  a  ci 
bright  blue  spots,  or  small  bladders.    If  a  section  be  mad* 


Fto.  f,— Qerall«i#  M^pinaruj  C  CliaU«iig«r  Reports,**  fol«  IXYIIK 

will  be  found  a  number  of  cylindrical  organs,  each  eofl 
fine  thread,  and  terminating  in  a  **  cnidocil  '* ;  and,  seconi 
very  like  nervo-threads,  swelling  from  time  to  time  wii 
onic  expansions,  and  also  terminating  in  a  cnidocil.  Th^ 
ures,  in  all  probability,  serve  as  an  organ  of  sense,  j 
impressions  they  convey  it  is  impossible  to  say. 

Some  jelly-fishes  {Trarhyn^eifiadat)  have  gn>ui>8  of 
arranged  in  pairs  at  the  l^se  of  the  t*         ^      T^ 
been  regarded  as  organs  of  touch,  a  i 
suggest  any  other  function  for  them*    They  are  obviot 
hairs»  but  I  see  no  reason  for  attributing  them  to  th^ 
touclL 

The  so-called  eyes  of  the  leech,  in  Loydig's  •  opinioi 
confirmed  by  Rankest  are  also  developed  from  the  suppojs 
organs  of  touch*    The  latter  are  much  more  numeroiu 
as  sixty  being  developed  on  the  head  ahme.    They  are  \ 
organs,  lined  with  large  nucleated  refractive  cells,  whi^ 
nearly  all  the  interior.     A  si>ecial  nerve  penetrates 
aft^r  ]  some  way  up,  appears  to  tenninate  in  a  fr 

I  u  ,  ,,  .,    u  allude  to  the  very  varied  hrlsflrs  ;uh!( 
worms,  with  their  great  diversity  of  forms. 

^  ^  Die  Angen  tmd  tutwt  Simeinrpuiit  der  %^**  ^  Ecidben*t  ArdL,**  Ifi 
t  ^  fi«ii,  sa  d«r  Lehf«  too  dra  t^bofgAoe^^limeaoi^fuiai,**  *"X«tt. 
lS7ii. 
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Among^  indects  and  Crustacea  there  are  a  great  number  of  pe- 
CfUmrljr  formed  akin  appendages,  for  which  it  is  very  difficult  to 
any  probable  functioiu 
The  tower  antennae  of  the  male  in  Gammarua^  for  instance, 
a  nxry  peculiar  slipper-shaped  organ^  situated  on  a  short 


^  % 


a^; 


^H  or  LiccB  (ftrmn 
kr),    l.**pitbehai]i; 

-J-.  ^»  i»....^  -,  i.^. .,  ..ll»;  1,  ncrre,    Tti« 

luoger  Axia  c<itwJ«  4  mm. 

Mi*>fl  by  Milne? -Edwards,  and  subse^ 
[KKTially  by  Ley  dig.*    The  short  stalk 
eoataiiui  a  canals  which  appoarii  to  divide  into  radiating  branches 
'slipi^er/*  whicU  itself  is  marked  by  a  series  of 

At  I  ler  problematical  organs^  I  might  refer  to  the  remark- 

alile  pv  I  .i-aiu  son«or>^  organs  on  the  antennae  of  Pleuromma^t  ^he 
appendages  on  the  second  thoracic  leg  of  Serolis,  those  on  the 
maxiHipeds  of  Eurycopa,  on  the  metatarsus  of  spiders,  the  finger- 
^f,t.t«^i  ..rr..rt  ^u  tfac  anteunsB  of  Polydesmus,  the  singular  pleural 
f^}  iromma,  and  many  others, 

V  reason  to  hope  that  future  studies  will  throw 
m —  .-*--  -  ue«e  interesting  structures.  We  may,  no  doubt, 
ttpcct  much  from  the  improvement  in  our  microscopes,  the  use 

al  applianr^s,  such  as  the  micro- 

which  matter  is  composed  are  so 

h  fially  minute,  that  it  Is  difBcult  to  foresee  any  manner 

';  wt'  iTiJiv  litf|M'  fnr      '^     '     :     '   11  of  these  problems, 

l^'-r]mi..U.  wli..  h**s  rmed  by  Stoney  and  Sir 

TT.  Tliom0on,rftlculati*g  that  each  of  the  ultimate  atoms  of  matter 

p  -  ■    -      '  i  -7a 
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is  at  most  j^ii^i^tist^  of  an  incli  in  diameter.    Under  th4| 
tauces  we  can  not,  it  would  seem,  hope  at  present  fot 
jcrease  of  our  knowledge  of  atoms  by  improvement 
cTOScope*    With  our  present  instruments  we  can 
ruled  on  glass  which  are  ^dhnr  "^  ^^  luK-h  apart.    Bu^ 
the  properties  of  light  itself^  the  fringes  due  to  interfei 
to  produce  confusion  at  distances  of  yrirr*  ^i^'l  ^n  tl 
part  of  the  epeetrum,  at  little  more  than  TiHhnr?  ^'i^y  wc 
the  obscuiity  more  or  less  comjdete.     If,  indeed^  wu  coi 
blue  ray8  by  themselves,  their  waves  being  much  ehor 
of  possible  visibility  might  be  extended  to  rnAnnr ;  o^^ 
holtz   has  suggeated,  this  perhaps  accounts  for  Stii 
actually  been  able  to  obtain  a  photographic  image  of  j 
nn^-ff^  of  an  inch  ax^art.     Tliis,  however,  would  appe 
limits  and  it  would  seem,  then,  that,  owing  to  thf^  phyj 
acter«  of  light,  we  can  scarcely  hojie  for  any  grt^at  ii 
su  far  as  the  mere  visibility  of  structure  is  concftrued  J 
other  respects,  no  doubt,  much  may  be  hoped  for.    Al 
time  DuUinger  and  Royston  Pigott  have  shown  t 

J  mere  presence  of  simple  objects  is  eoncerne«l,  bju.       . 
&r  dimensions  can  l>e  perceived.   According  to  the  viei? 

^lioltz,  the  smallest  particle  that  could  be  distinctly  dej 
associated  with  others,  is  about  rrbT  ^f  ^^  i^^rh  it 
Now,  it  has  been  estimated  that  a  particle  of  albumen  j 
contains  125/K)O,0O0  molecules.  In  the  case  of  .si  '  ii 
|>ound  as  water,  the  number  would  be  no  less  . 
Even  then,  if  we  could  construct  microficopes  far  mot 
than  any  we  now  possess,  they  could  not  enable  us  tdj 
direct  vision  any  i(hm  of  the  ultimate  molecules  of  ml 
smallest  sphere  of  organic  matter  which  could  be  cleal 
with  our  most  powerful  microscopes  may  be,  in  reality ,i 
plex  ;  may  be  built  up  of  many  millions  of  molix^ules,  j 
lows  that  there  may  be  an  almost  infinite  number  of! 
characters  in  organic  tissues  which  wo  can  at  pn^sant  | 
mode  of  examining. 

Again,  it  has  been  shown  that  animals  L  'ids| 

beyond  the  range  of  our  hearijig,  and  that  i 
ultra-violet  raya  which  are  invijaible  to  our  bjb^. 

Now,  vrayofhom  "   ''     ' 

at  all  a|'[  us  as  a  di^ 

these  ultra-viniet  rays  must  make  tliemsel  ves  apjiarent  { 
as  a  distinct  and  separ'        ^   r(ofwIj:  '     " 
but  as  different  from  tJi^  red  is  ♦ 

iolot.     The  c|uestion   also  arisen  Ii 

|ii«A.*isi  would  differ  from  our  white  i.^.u. 

^  **  Aniit  tices,  ant]  Wtfp«*" 
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tfaoil  colon  At  any  rate,  as  few  of  the  colors  in  nature  are  pure, 
liut  almost  all  arise  from  the  combination  of  rays  of  different 
Wttvo-lengths,  and  as  in  such  cases  the  visible  resultant  would  be 
€omp<-W!fe«l  not  only  of  the  rays  we  see,  but  of  these  and  the  ultra- 
>let^  it  would  appear  that  the  coloi'S  of  objects  and  the  general 
ci  of  nature  must  present  to  animals  a  very  different  appear- 
ance from  what  it  does  to  us. 

The«e  ixmsiderations  can  not  but  raise  the  reflection  how  dif - 
fenmi  tho  world  raay — I  was  going  to  say  must — appeal*  to  other 
aninxab  from  what  it  does  to  us,  Sound  is  the  sensation  produced 
on  tai  when  the  vibrations  of  the  air  strike  on  the  drum  of  our  ear. 
Wlwm  thi^y  are  few,  the  sound  is  deep  ;  as  they  increase  in  num- 
ber, it  bocomes  sliriller  and  shriller ;  but  when  they  reach  forty 
id  in  a  second  they  cease  to  be  audible.    Light  is  the  effect 

ced  on  xis  when  waves  of  light  strike  on  the  eye.   When  four 

hundred  millions  of  millions  of  vibrations  of  ether  strike  the  retina 
in  a  second,  they  produce  red,  and  as  the  number  increases  the 
color  passes  into  orange,  then  yellow,  green,  blue,  and  violet.  But 
between  forty  thousand  vibrations  in  a  second  and  four  hundred 
miUions  of  millions  we  have  no  organ  of  sense  capable  of  receiv- 
ing? the  impression.  Yet  between  these  limits  any  number  of  sen- 
'  '  We  have  five  senses,  and  sometimes  fancy  that 
sible.  But  it  is  obvious  that  we  can  not  measure 
the  infinite  by  our  own  narrow  limitations. 

Horoj^'er,  looking  at  the  question  from  the  other  side,  we  find 
ill  aaimaU  complex  organs  of  sense,  richly  supplied  with  nerves, 
bal  the  function  of  which  we  are  as  yet  powerless  to  explain. 
There  may  be  fifty  other  senses  as  different  from  ours  as  sound 
10  fr»>m  sight ;  and  even  within  the  boundaries  of  our  own  senses 
tl  I  V  be  endless  sounds  which  we  can  nut  hear,  and  colors^ 

a>  ^..**.  .lUt  as  red  from  green,  of  which  we  have  no  conception. 
The^e  and  a  thousand  other  questions  remain  for  solution.  The 
familiar  world  which  surrounds  us  may  be  a  totally  diff*erent 
phice  %o  other  animals.  To  them  it  may  be  full  of  music  which 
we  cuti  not  hear,  of  color  which  we  can  not  see,  of  sensations  which 
wi»a»'  've.    To  place  stuff e<l  birds  and  beasts  in  glass 

eiigett.  .^     insects  in  cabinets,  and  dried  plants  in  drawers, 

19  merely  thu  drudgery  and  preliminary  of  study ;  to  watch  their 
hi^ '         *  '      V     '  ^ '  .  Ir  relations  to  one  another,  to  study  their 

ii.-  ,  to  ascertain  their  adaptations  and  their 

roliittons  to  tho  forces  of  nature,  to  realize  what  tho  world  ap- 
p-^  -  -  ^^ —  *i  to  constitute,  as  it  seems  to  me  at  least,  the 
tr  ral  hist-<3ry,  and  may  even  give  us  the  clew 

to  fleniie»  and  perceptions  of  which  at  present  wo  have  no  con- 
ceptian. 
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FOUR-HANDED  SINNERS:   A  ZOOLOGICAL' 

By  FELIX  L.  OSWALD.  JL  D. 

EDMOND  ABOUT  used  to  tell  a  good  story  of  a  8j 
at6  who  studied  anatomy  for  the  special  purpos 
ing  the  fragments  of  a  miraculous  skeleton,  but 
astounded  by  the  discovery  of  a  rudimentary  tail-be 
relinquished  his  study  in  dismay,  and  declined  to 
results  of  his  investigation- 

In  a  similar  way  the  comparative  study  of  human  \ 
psychology  would  often  Burprise  a  close  observer, 
time  when  the  mere  suggestion  of  such  studies  would' 
overruled  by  the  prevalent  tenet  which  denied  the  afl 
mental  apparatua  to  any  part  of  the  animal  organismt  t 
bute  of  **  reason  **  being  reserved  for  the  primate  of 
kingdom,  while  the  actions  of  his  humble  fellow-cre 
supposed  to  be  promptetl  by  a  blind  and  senii-automa 
called  "  instinct.- *    Intelligence,  we  were  told,  might 
to  a  "keyed  instrument,  from  which  any  music  it  is] 
producing  may  be  called  forth  at  the  will  of  the  perfor 
the  modus  opeTandi  of  instinct  was  supposed  to  rt 
a  **  barrel-organ^  which  plays  with  the  greatest  exactnij 
number  of  tunes  that  are  set  upon  it,  but  can  do  noti 
The  mechanism  of  that  living  barrel-organ  was,  morgjj 
lieved  to  act  chiefly  in  the  interest  of  the  species, 
subserved  the  interests  and  momentary  caprices  of  ind 
The  subjective  motives  of  that  view  were,  howei 
identical  ^ith  the  prejudice  which  long  denied  the 
tween  the  physical  organism  of  men  and  bmtes,    Ei 
the  progress  of  comparative  anatomy  has  more  pla 
strated  the  fact  that  the  alleged  contrasts  in  the  const 
tlve  functional  characteristics  of  human  and  animal 
mere  differences  of  degree,  and  a  similar  conclusion  m\\ 
■itself  upon  the  unprejudiced  observer  of  animal  ^ 
•  Even  our  domestic  birds  often  manifest  symptom^ 
whims,  and  moral  aberrations,  clearly  analogous  to  th^ 
biped  proprii  '  tnd  in  thehi  - 

f lecome  so  u  1  .able  that  a 

tempted  to  indorse  the  view  ol  tliat  school -girl  wJ 


monkey  as  '* a  very  small  boy  wV.^- 

According  to  Arthur  8choI^ 
tiou,  the  conscious  prestige  of  our  t-i 
t  iiHitinns  of  headstrong  volition  th. 
ft^it  and  strike  down  its  fUtsi/'co 


lil/' 
's  the*>rr  of 
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ODidd  form  aoyihing  like  a  clear  conception  of  its  own  wants, 
-  ♦  •  Untulorwl  barbftrianjs/'  he  adds, "  are  apt  to  indiUge  in  similar 
of  »elf-a»i*ertiou,  and.  in  settling  a  controversy,  prefer 
ig  geHturi's  to  rational  explanations/* 
That  tendency,  however^  is  not  confined  to  infants  and  savages. 
T*:     ^  ^^   '*  ^u-od  Vynocephalus  maiiru^  (the  '*Cutch  baboon'^  of 
Si-  Ic  pet-dealers)  resents  the  slightest  misunderstanding 

i  him  desires,  and,  after  reaching  out  for  a  glittering  toy,  can  not 
-1  v.y  an  offereci  tidbit,  but  slams  down  his  fist  with  the 
basis  of  a  colored  revival-preacher.     In  his  contro- 
"reme*  with  lus  rage*niato  (a  female  spaniel)  my  pet  Cutch  will 
Uy  bold  of  the  dog*s  Udl  and  enforce  liis  theories  with  a  per- 
raipU^ry  pull  that  never  fails  to  provoke  a  rough-and-tumble 
tght;  bat    '  "    :  has  relapsed  into  sullen  silence,  her 

ttiligoiiiht  ^ru  ^ith  resounding  blows,  and  every 

uid  thisn  ateal  a  look  at  the  by-etanders,  to  invite  their  at- 
to  hin  *•  best  method  of  dealing  with  heretics/' 
Sgodsm  has  been  defined  as  the  **  stout  stem  of  which  altm* 
is  the  tender  flower,**  and  our  Darwinian  relatives  can  claim 
•  bwUtby  sban^  of  tlmt  moral  substratum.    Faust-Recht,  the  law 
of  tbe  strong  hand,  is  the  recognized  code  of  every  monkey  com- 
mtmitj.    Without  the  slightest  pretext  of  preliminary  explaiia- 
ie  •  -    '  'nt  of  a  simian  syndicate  will  snatch  away  the 
[ot  k»*r  stockhulders  and  ignore  the  shrieks  of  his 

ptic  equanimity  of  a  retired  railway  nabob, 
*,...    .  ...;tn  property  is  apt  to  excite  the  covetousness 

of  m  pri^nleg^d  four-handen  My  pig-tail  monkey  {Macaetis  ne- 
ffwalrifiii^)  can  not  «eo  a  dog  gnaw  a  bone  without  plotting  the 
apiirorjri?ili..n  of  the  unknown  dainty,  and,  even  after  a  series  of 
▼min  H  to  utilise  his  booty,  will  guard  his  prize  in  the 

▼aguv  *'  '  ret  of  its  value.    He  sleeps  in  a 

tub,  t  .  ynic  tenet  of  attaining  happiness 

bjruredQction  of  his  desires ;  and  whenever  he  succeeds  in  pulling 
thest.'  *  ''  *  *  '  '  \'  '  iiTel  gets  stuffed  with  an  accumuhi- 
Ikm  '  1%  incluriing  such  objects  of  rather 

Vi  s,  empty  bottles,  ice-hooks,  feathers,  and 

pifi'4if^r'i'>.     i\  I  «ri  taking  an  inventory  of  his  property  by 

flpfMding  his-  n  on  an  ojien  porch,  but  at  such  moments 

rogvrds  every  intruder  with  nervous  suspicion,  and  at  the  ap- 
pnmch  of  a  street  Arab  makes  a  detennined  rush  to  obviate  a 
ponible  deprptnaiion  of  his  stock. 

Tl  itive  energy  of  a  monkey-swarm  must  be  witnessed 

i-i  1»»  1      Tfi   t)i»-  banamvgardens  of  the  tierra  caJirnte  a 

>!  "y  win  exhaust  his  business  opportuni- 

\i,  ^  ■  '         '  '        '         *u  his 

a*t  _        arm- 
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fol  of  plunder,  Si]»  often  falls  a  yictitn  to  tlie  pursuing 
monkey-trappers  frequently  rent  an  orchard  for  the 
pose  of  capturing  the  retreating  marauders. 

An  equally  effective  method  is  that  of  the  Aby 
hunters,  who  decoy  baboons  by  imitating  the  equei 
youngsters.    In  spite  of  their  mischievous  petulance, 
the  Old  World  species  of  our  four-handed  kinsmen  a: 
ally  sympathetic,  and  ever  ready  to  rescue  tlieir  woun 
at  the  risk  of  their  own  lives.    At  the  cry  of  a  ciipt 
baboon,  the  whole  tribe  of  passionate  four-fisters  will 
gardless  of  consequences,  and  a  similar  tendency  of  co-O' 
lay  have  given  our  hairy  forefathers  a  superior  cha 
Hval  and  secured  their  victory  in  their  struggle  foi 
"against  their  feline  rivals.     Their  list  of  original  sins 
included  gluttony,  covetousness,  and  violence  of  temper 
ly  a  penchant  for  wanton  bloodshed    With  the  excepi 
fox-heiKled  lemurs  and  the  ultra-stupid  marmosets,  nea 
simian  relatives  evince  symptoms  of  a  character-trait  w 
be  defined  as  an  instinctive  aversion  to  cruelty.    Menai 
eys  indulge  their  love  of  gymnastics  by  freqnent  sc 
the  sight  of  a  bona-fide  fight  awakens  a  chorus  of  shriei 
ing  a  general  protest  rather  than  an  emotion  of  fear 
partisan  interest,  for  in  an  open  arena  the  stouter  mem 
obstreperous  community  are  sure  to  rush  in  and  part  t 
ants.    That  result,  at  least,  forms  a  frecjueut  inttrvu 
circus-fights  at  the  capital  of  Baroda  (British  India), 
gport-loving  prince  pits  all  sorts  of  beasts  and  birds  in  sin, 
bat,  atMl  often  diversifies  the  proceedings  by  intnxluci 
bo<Jie<l  ape. 

Like  Buddha  Sakyamuni,  my  Cuteh  baboon  extend 
passion  to  all  suffering  felIowHM*eHtun>s.     <'     '     i.r^d 
whining  puppies  straying  within  reach  of  hi  sk 

in  his  sympathetic  embraci?s.    He  will  hug  even  crippl 
and  half-drowned  rats,  and  in  his  anxiety  to  relieve  the! 
will  often  resort  to  the  exjwxlient  of  instituting  an  oni 
inquest,  searching  their  hides  for  vermin  as  a 
their  d  istreas.   One  of  his  temporary  playmates,  a  pel 
Chacma  balKwrn,  aggravated  his  unp<»pu)arity  by  an 
J  nlation ;  but  the  oc 

dt,  , ...  iu  than  outweighed   .^     ...    ...;....: 

patliy  of  his  kinsman,  who  would  snatch  tip  the  sqit 
i,  ,  for  h' 

1  .  ti  meth^ 

*i  hill  young  prot^gi  narer  failed  to  accompany 


,  where  three  rarioties  of  tacr^  moiij 
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tfMi  fteedcfin  erf  every  towB,  those  four-handed  pensioners  oft^^n 
wmtX  tho  tioliod  in  enforcing  the  riot-laws  by  charging  en  masse 
for  line  aoetie  of  ever>*  dog^fight  and  school-boy  scuffle.  They  will 
IWOIM  WOfried  c»t*,  and^  for  greater  security,  deposit  them  on  the 
■net  roof,  or  suppress  rowdyism  in  general,  the  stout  Rhesus 
nirtance,  being  physically  as  well  as  morally  quali- 
he  aggreBsive  disposition  of  the  fiercest  cur.  On  the 
form  of  a  ptihlic  warehouse  the  British  residents  of  Agra,  a 
yeftrs  ago,  witnessed  a  scene  which  put  that  character4rait  in 
unren  »  stronger  light  A  little  street  Arab  had  spread  his  pallet 
in  the  fthade  of  a  stack  of  country  prt>duce,  and  had  just  dropped 
mif^*t*  when  the  proprietor  of  the  Planters*  Hotel  strolled  up  with 
1  ;  iird  that  had  learned  to  accompany  him  in  all  his  ram- 

IiIm.  '  monkeys  had  taken  post  on  the  opposite 

Old  oi  the  beggar  boy,  seemed  to  enjoy  a  com- 

forlAkle  me^tUf  but  at  sight  of  the  speckled  intruder  the  whole 
'^     platform  like  a  squadron  of  sfmhis,  and, 
u circle  alx»ut  the  little  si ee per »  faced  the 
:  manosy  evidently  resolved  to  defeat  the  sus- 
ni-i  \4sit. 

led  cousins  apparently  credit  their  biped  kins- 
ative  tendencies.  Three  years  ago  a  New  York 
i  me  a  bonnet-macaque  to  Tallulah,  Ga,,  where 
my  gneet  happened  to  arrive  during  the  temporary  absence  of 
theTegnl;  -^s  agent.     His  assistants,  in  trying  to  feed  the 

tiif-^n^ttr^    ._._.i^er,  managed  to  break  the  top  of  the  lx)x,  and, 
ml  iiir  to  their  heels,  made  matters  worse  by  attacking  the 

d«MMr  'kbats,  till  he  evmled  their  missiles 

on  Ihv  'ry  hotel.     Here  a  literal   **  steeple- 

kept  up  for  hours,  with  the  eo-ojjeration  of  an  ever- 
oamlMtr  of  volunteers,  till  the  approach  of  night 
oWc^  tte  to  adopt  the  plan  of  a  veteran  squirrel-hunter,  who 
offered  to  recapture  the  fugitive  by  a  *'  creasc*shot " — i,  e.,  to  crip- 
ple hiiii  jasi  enough  to  compel  his  surrender.  The  expedient  led 
to  the  desired  reasult ;  but  from  that  day  our  prisoner  behaved 
like  a  captive  wild  cat,  bristling  up  at  the  approach  of  every  vis- 
itt  —  "-  *  "--^<ring  out  his  tec^th  in  a  series  of  desperate  attempts 
U  wire  chain*     By  dint  of  jK+rseverance  he  at  last 

effvt^ltd  i  'se,  and  once  more  enacted  a  declaration  of  inde- 

pwr,cl.<ri««.  .      _  _^ig  time  fate  was  too  close  on  his  heels,  and,  be- 
V  id  run  more  than  a  hundred  yards,  the  dogs  obliged  him 

ti  :.i,.-  i  "      top  of  a  small  pine-bush.     On  my  arrival 

Ibf-  Ivn'i'  ,   iraners*  a  big  deer-hound,  was  assailing  that 

\aA  witb  leaps  that  speedily  threatened  to  make  the  hostile  poai- 
tkm  ti  '  '  '  —        '     ^  '        !f  for  another  spring, 

when  :  shoulder,  and^  clasp- 


bopardwith 
pentad  |ran»i 

Our  f- 
neo  ^ 

pHtrd^i>m4«  .    .-.i 


ri- 


ing  my  neck  with  both  arms,  invoked  my  protection  in  a  mumble 
so  expressive  and  persistent  that  I  had  to  gratify  him  by  stamped* 
ing  the  dogs. 

In  the  art  of  gaining  allies  in  a  perilous  emergency,  onr  four- 
handed  cousins  can,  indeed,  rival  the  tricks  of  a  Turkish  diplo* 
mat.  Whenever  my  little  Chacma  incurred  the  displeasure  of  his 
big  relative,  he  would  make  common  cause  with  the  spaniel  by 
patting  his  back  and  expurgating  his  fur  with  feverish  hadte,  and, 
at  the  approach  of  the  vindictive  Cutch,  often  managed  to  pu^ 
hiB  ally  to  the  front  and  make  him  stand  the  brunt  of  the  ineri* 
table  scuffle;  and  when  my  negro  boy-of-all-work  once  caught 
him  on  the  top  shelf  of  a  cupboard,  he  at  once  ma<le  a  rush  for 
the  lap  of  an  incidental  visitor,  and  with  screams  and  excited 
gestures  urged  him  to  treat  the  young  African  as  a  common 
enemy. 

A  less  pleasant  character*trait  was  his  tendency  to  vent  his 
resentments  on  impartial  by-standers.  His  morbid  passion  for 
chewing-tobacco  often  induced  him  to  pick  the  pockets  of  ray 
mail-carrier,  and,  after  the  consequent  spanking,  he  rep<-atedly 
sneaked  up  on  the  porch  to  "  take  it  out "  of  an  old  tabliy  who 
made  the  comer  of  the  veranda  her  favorite  roost  and  submitted 
to  such  outrages  with  the  patience  of  a  poor  servant-girl  bearing 
the  vicarious  brunt  of  a  family  squabble.  A  similar  display  of 
spite  often  makes  existence  a  burden  to  the  cage-companions  of  a 
Hanuman  ape,  a  chief  saint  of  the  zoological  pantheon  of  Brahman- 
ism.  In  Hindostan  the  undisputed  prestige  of  that  eupeptic  demi- 
god secures  him  a  constant  surfeit  of  tidbits,  and  in  Western 
menageries  the  lack  of  appreciation  and  cream-pies  often  provokes 
him  to  snub  his  secular  fellow-captives  with  the  vindictive  arro* 
gance  of  an  exiled  abbot. 

In  the  serai-human  apes  the  concuxascent  curiosity  of  the 
genus  often  takes  the  form  of  abstract  inquisitiveness — the  nxil 
of  all  heresies.  A  young  chimpanzi^,that  accompanied  me  on  my 
last  return  trip  from  Antwerp,  would  examine  the  construction  of 
a  padlock  with  the  interest  of  an  amateur  mechanic,  and  ouee 
passed  a  whole  hour  in  the  vain  endeavor  to  solve  f  '  uf 

fi  baby-rattle — a  perforated  shell  inclosing  a  num  al 

pellets.  After  scrutinizing  the  marvel  from  all  ixissibl©  poiQta  af 
view,  he  made  a  cautious      ^       ^:  '^      -    "       f'    '*^     fh, 

but  the  reprimand  of  a  sj'  ut 

plan.    He  then  deposited  the  shell  on  a  rug,  and,  turning  it  ovijr 

and  over,  frequently  stopped  to  listen,  as  if  '    -••----  *^  ^  - -itu 

of  his  various  experiments.    My  Cutch  babi  ae 

a  i»icturo-bouk,  page  for  page,  and  occasionally  use  his  to 

%'.^r'^fy  the  ir^'— -  -^    'tf  a  Htri^^^*^  '   m.,.* ...f :  .r,^..r^  jj^ 

liappai'  diiipel  i  r. 
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Ih©  ex|x*rienee  of  a  hundred  stances,  lie  still  peraista  in  mak- 
htg  a  ir>^b  at  the  empty  air  behind  the  frunie,  in  the  obstinate 

Impe  of  ''  ^^  ^    *«-  .      -  •!     ^  rial  existence  of  his  Doppelgdngen 

Aft»?r  t)  -^  himself  with  the  contents  of  my 

,  hv  has  ceased  i<i  overhaul  my  shelves ;  but  the  intro- 
*:  'IV  novi?!  object  at  once  re^excites  his  curiosity,  and 

I  r  r         us  the  wary  four-handers  of  the  South  American 

trupicii  I  :::*  from  their  hiding-places  at  sight  of  a 

vpecklaii  .  ^  -;  „  .,,.,, cal  phenomenon  too  woudi'ous  to  be  ignored 
from  motivesi  of  discretion.  An  unfamiliar  sound,  the  tinkling  of 
m  (Xiir»b»  ^  '\  or  the  whirr  of  a  buzz-saw,  is  equally 

to  :r  '<)f  the  four*haude<l  aborigines.    They 

ill  pur^ae  the  strolling  bell-ringer  for  miles,  and  often  stop  to 
f  "     4oiiin  wliisper. 

-iasm  of  our  tree-climbuig  cousins  is 
to  be  dain|>ened  by  the  first  drop  of  night-dew*    In  daytime 
rMlless  %HgiIauce  of  the  tree-man  enables  him  to  hold  his  own 
9i  h\n  wiliest  foets;  but  after  sunset  the  owl -eyes  of  the 
I  give  them  a  fatal  advantage*  and  the  instinct  of 

#..^rM  -, '  ^ir  ui  '  *'^  rleeply,  and  perhaps  indelibly,  have  impressed 
ttftelf  upon  :  iital  organism  of  our  forefathers*     A  petted 

fnur-hand<T  of  ttn?  bolder  species,  the  East  Indian  Rhesus,  for  in* 
smnce,  will  .  -n>t  iN>t  a  habit  of  pursuing  his  perichuni  of  free 
iB<quiry  to  ai  h,  even  through  the  door  of  a  shooting-gallery, 

which  tie  will  pu^h  ti  to  ascertain  the  cause  of  the  abnor- 

mal detonaUoiui;  bii  i  dark  the  same  investigator  will  flee 

fn>m  the  rustle  of  a  dry  leaf^and  watch  the  shadow  of  a  fluttering 

^  a  second  adventist. 

progress  of  evolution  haa 
changctl  our  spootu  from  hairy  bugbears  into  soft-handed  famil* 
tftr»,  and  may  yet  change  them  into  kid-gloved  exquisites;  but^ 
with  or  without  claws,  ghosts  will  probably  continue  to  appear 
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^HE  cab5*- '    *^  ihe  present  sketch  holds  a  prominent  position 
among  .  in  writers  w*ho  have  made  most  valuable  con* 

and  economic  science.    His  essays,  all  in 

[fif,T»t«,  ar*>  characterized  by  far-reaching 

I  J'  1  i     '    olute  independence  in  discus- 

iuiner  in  which  the  principle  he  is 


rL<|   to    |Mm,,- V 

related  (U\a 
of  thought,  b-  • 
,  tmd  the  chtar  .i 
inu  to  develop  i^  ^ 

Edwarh  Atkinsoh  was  bom  in  Brookline,  Mass,^  February 
'  "  '*  H^  tittod  for  ''  ,  it  became  expedient  for  him 
_  rui  early  ag^  -  served  his  time,  after  August 
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%  1842,  in  a  commission-house  for  the  sale  of  i 
goods.  In  1848  he  entered  the  senrice  of  manufact 
panies,  and  from  that  date  until  1878  was  engaged  as  tr 
manager  of  factory  corporatious.  In  1878  he  became  Pr 
the  Boston  Manufacturers'  Mutual  Fire-insurance  Comj 
has  since  devoted  his  time  largely  to  the  study  of  the 
of  fire  in  factories. 

In  one  of  his  essays  ho  says  that  he  first  began  to  thi 
Free-Soil  campaign  of  1848 ;  that  he  then  despised  stat^ 
was  under  the  profound  conviction  that  every  advocfl 
trade  had  a  cloven  foot.    He  held  to  these  opinions  ui 
the  beginning  of  the  war*    Being  prevented  from  ent 
service  by  home  duties,  he  devokil  himself  to  tlio  st 
resources  of  the  United  States^  and  from  the  study  of  hu 
than  of  books,  and  from  his  lung  experience,  he  became 
cate  of  hard  money,  opposed  to  the  Legal-Tender  Act,  \ 
he  also  became  a  convert  to  free  trade,  subject  in  Us  a^ 
to  such  consideration  as  might  rightly  bo  given  to  br 
industry  whose  course  had  been  somewhat  altered  bj 
continuance  of  the  protective  system. 

Besides  his  studies  in  economic  science,  and  above  ( 
cording  to  his  own  estimation,  Mr.  Atkinson  is  the  invi 
form  of  cooking  apparatus  by  which  the  process  of 
food  is  greatly  facilitated,  while  the  quality  of  the  jirod^ 
tain  to  be  improved.    It  comprises  two  ovens,  one  he 
column  of  water,  the  other  heated  by  a  column  of  airj 
being  derived  from  common  kerosene-oil  lamps  so  arra 
the  products  of  the  combustion  of  the  oil  can  not  touclij 
Having  bakcnl  twenty  pounds  of  bread  in  one  oven  with  i 
worth  of  oil,  and  being  able  either  to  simmer  in  one  v6 
roast  in  the  hot-air  oven  thirty  pounds  *  '" 
exceeding  two  centa*  worth  of  oil,  he  belli 
plished  economy  in  domestic  cookery  in  away  which  Cc 
ford  attempted  but  failed  to  make  popular,  but  whi 
become  the  common  practice  of  all,  now  that  kerosene 
a  cheap  source  of  boat,    Tliese  inventions  are  not  pat 
are  purposely  loft  open  for  public  use. 

By  his  connection  with  an  association  of  New  Englj 
owners,  for  prevention  of  firos  in  their  factf)rie«  and  for 
ho  has  been  in8trumont4U  in  raising  the  pnifession  of 
from  a  more  ^lystcm  of  boitimr  on  the  chances  of  lass 
pr  t  may  1  ilv 

w:_    ._  - A*  shall  l       ,^  .   ,      --,       -i  in 

itniefciofi  aaid  occupation  of  buildings^  and  to  the 
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olwu»xioiis  incident  for  which  some  person,  generally  the  owner  or 
occoiMiiit,  nhAll  bfi  hi*ltl  resi>onBible. 

F'  f  his  studies  in  economic  science  he  has  sus- 

tain«.  t,  .  .  1 ]..>  .ast  presented,  the  proposition  that  the  burden 

of  A  tMSL  Upon  any  commodity  can  be  truly  mea.sui'ed  only  by  its 
r  s  on  a  given  manufacture  rather  than 

L^.  ...  .„-.  .  ...^  .1.-.  L  I  of  the  product  into  which  the  taxed 
mAterial  entem  as  a  component.  Hence  a  tax  bearing  a  very  small 
rutio  to  the  gross  value  of  the  pn.>duct,  when  imposed  upon  some 
apparently  insjgniiicant  article  which  enters  into  a  process  of 
manafacture,  may  entirely  forbid  the  establishment  of  that  hrancli 
of  hidttalrjr  in  a  ctmntry  wh-  '    rwise  it  might  have  been  sue* 

oeiafaUy  eatabliahed^    lie  ti  -    opposes  duties  on  what  are 

eommonly  bnt  incorrectly  called  **  raw  materials;**  for  the  reason 
tbai  such  duties,  when  imposed  upon  crude  or  pai'tly  manufactured 
inaliTiaU  which  are  used  in  the  various  processes  of  domestic  in* 
dn«tTy,  not  only  cripple  the  manufacturers,  but  also  injure  the 
domi^tie  produceni»  even  of  the  same  materials,  by  restricting 
lli«tr  nse 

He  has,  further,  worked  out  and  presented  facts  in  proof  of 
0  theory  that  the  wages  or  earnings  of  those  who  are  com- 

nly  called  **(he  xvorkmg-dasms**  are  a  result  of  production, 
•lid  can  not  be  < '  ^ '  -d  an  arn  ^  ^  to  production  which  can 
be  abaolntely  m<  and  drt  i  or  agreed  upon  for  any 

cnoAdc^able  period  before  the  work  ifi  undertaken^  since  all  taxes, 
pfv.ffita,  1     '  t,  in  the  long  run,  be  derived  from  the 

prridticrt  mwh,  however,  from   this  principle  that, 

tioder  fn^  conditions,  high  wages  in  money,  or  in  what  money 
win  bay,  mn^t  in  the  end  be  the  necessary  correlative  or  conse- 
qn#TM?^  of  a  low  cost  of  production.  In  other  words,  the  jirice  of 
1  -a  not  measure  the  cost  of  labor^  the  cost  of  labor  dejiend- 

11.^  «»j"ii  many  other  elements  than  the  wages  or  earnings  of  those 
who  take  part  in  the  conversion  of  the  cruder  products  of  the 
«  mine,  or  the  forest,  into  the  finished  forms  commonly 

k«      .-  i^  mannfactnres. 

He  bas  alao  maintained  the  proposition  that  under  free  condi- 

ttoBa  of  exchange  the  workman   must  of  necessity,  decade  by 

decadi?.  5f*^tiP9  to  hia  own  use  or  enjoyment  an  increasing  share  of 

:  pnxiQCt,  oven  though  free  exchange  bo  limited  in  the 

1  *  ,  **        .  -the  ex^  •      '  "  *    rule  being 

i  lange  ot  ructe*!  by 

n  of  prodnct£  in  the  form  of  taxes  to  the  support  of 

y  ng  artnie«,  or  to  ^  *      .    ..^    ,-t    f  interest  on  huge  na- 

t  In  aaeh  instai  .  of  improvement  and 

taken  up  by  the  in-  ^r,  it  may  follow  tliat 

dacade  by  decade,  U«  -  Lx^ii^g  poorer  and  more  in- 
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capable  of  sustaining  himself  in  comfort  and  welfare, 
duaion — that  labor  receirtas  a  constantly  increasing 
increasing  product,  and  that  capital  receives  a  fl'        ' 
of  an  increasing  product^ — which  Mr.  Atkinson  h 
is  one  of  the  most  encouraging  facts  that  hare  been  dlfl 
the  progn^ss  of  modem  civilization.    It  tends*  to  sho^ 
now  know  to  be  the  fact,  that  there  is  a  gradual  ecjuat 
the  distribution  of  property,  and  that  a  larger  number  * 
in  this  age  possess  a  competence  than  in  any  other  pel 
history  of  the  race. 

The  proposition  that  the  burden  of  a  tax  upon  any 
is  measured  by  its  ratio  to  the  margin  of  profit  rather 
entire  cost  of  the  product,  is  rigorously  presentetl  in  an 
**  The  Visible  and  Invisible  in  Protection,"  which  was 
in  the  "  Atlantic  Monthly  "  for  Febmary.  187*^.    Its  %i 
more  evident  in  the  condition  of  our  country  to-dajr  1 
at  that  time.    Classifymg  common ' '  ' 
wliich  are  of  necessary  uso  in  pi 
and  those  which  are  of  voluntary  use  on  the  part  of  the  j 
the  paper  lays  down  the  principle  that,  **  in  accordanc 
rule  that  it  is  fit  to  take,  under  the  necessity  of  taxatic 
portion  of  the  luxury  or  even  the  comforts  which  m^n  \ 
end  of  their  labor,  rather  than  to  impair  their  means  < 
ence,  taxes  should  not  be  imposed  tipon  articles  of  the  j 
but  may  be  imposed  upon  those  of  the  second  classj 
is  then  considered  of  the  taxes  then  and  now  imposed ' 
tides  of  the  first  class  in  their  relation  to  profitu,  and  isj 
by  comparison  with    an  in\nginary  tax  upon  an  artic 
versal  use  on  which  no  tax  would  be  tolerated,  if  it  wei 
Such  an  article  is  milk,  with  its  products,  bntt-er  arul  ch^ 
pose  their  price  were  increased  ^     ^     *         -liiou  of  a 


per  cent.    "  Thnre  would  surely 


rsy,  bitWr 


and  perhaps  vicilent  resistance,  should  such  a  tax  htl 
and  yet  the  general  c< '  "  v  '  i^  would  be  no  mort>l 
while  the  power  of  action  would  be  fa 

stricted  and  hampered,  by  a  tax  of  fifty  per  cent  u| 
products,  than  they  are   now  by  the  tariff   taxes  h 
foreign  imports*  of  crude  or  partially  manufactured 
Nor  would  the  burden  bo  distributed  more  widely.  | 
of  dairy  products  is  no  more  universal  or  necessary 
of  the  articles  of  foreign  import  named  in  our  list' 
a  number  of  articles  of  the  first  class);  '*and  there  isj 
much  luxurious  consumption  of  dairj-  products  as  thei 
©icn  imports.    It  mav  be  asserted,  without  fear  of  coal 
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JXjffm  American  soil  hj  the  Ixands  of  native-bom 

nen  «tid  womim^  since  every  one  of  them  ha^  been  or  must  be  paid 

for  by  au  exchung«^  of  jjome  domestic  product  for  it,  whether  it  be 

_ootton,  oil,  gold,  cheese,  or  wooden  clocka ;  and  the  only  reason 

rhy  this  exchange  is  ever  made  is  that  we  have  too  much  of  the 

^maile  upon  our  own  soil,  and  too  little  or  none  at  all  of 

lings  of  fiireign  origin  for  which  we  make  the  exchange, 

V  ;nn  iii  but  a  leading  forth;  it  is  but  movement.    We  move 

M.      ,..wn-«efHl  to  the  soil,  the  cotton  to  the  Northern  rnill^  the 

(luih  to  the  seaboard;  then,  by  the  steamship,  we  move  it  to 

when^  it  ia  more  m^eded  than  by  ourselves;  we  move  back  the 

tuft,  anil  tii«5  t4<a  U  but  the  final  pro<luct  of  the  labor  of  the  freed- 

maa^  thu  operative,  and  the  sailor,  each  of  whom  is  or  may  be  our 

.  and  each  of  whom  is  counted  as  a  representative  of 

t  ry .  *  •  . 

••  We  ooee  establiiihed  the  manufacture  of  furniture,  so  that 

rorldng  at  from  $2.50  to  J3  per  day,  yet  supplied 

^ilstcimers ;  but  wo  have  taxed  the  wood,  the  viir- 

nish,  the  oil^  the  paint,  the  tools,  the  foi>d,  and  the  fuel  of  these 

men  forty  fier  cent  on  all  those  portions  which  are  of  foi-eign 

urigin,  and  thus  they  have  lost  their  customers.    Privation  of 

iports  is  pnihibition  of  export*.    Protection  to  the  mechanic  is 

be  fi^ond  only  in  the  rep(*ai  of  bad  taxes/' 

Tht»  far-reaching  nature  of  the  evil  of  wrongful  taxation  is  illus- 

eas©  of  the  taxation  of  tin  plates,  fc*r  which  revenue 

inent  has  no  use  whatever,  but  by  the  operation  of 

fhich  ^  we  leave  England  and  France  to  supply  the  world  with 
meala  and  fruits,  while  we  only  put  up  enough  for  our 
%^    This  result  in  brought  about  by  the  tax  julding  to  the 
.  of  the  domesUo  product  into  which  the  tin  enters  as  a  con- 
^;  ''and  if  t!       :  n  lunounts  to  only  two  or 

I"  the  value  <m  id  product,  it  amounts,  as 

we  have  proved,  to  a  tax  on  the  income  of  capital  of  from  two 
t?  -        -  to  ten  or  twenty  per  cent.     Hence,  foreign  capital 
k*  i^^imem^  and  home  labor  ceases  to  be  employed  ;  diver- 

^yment  is  prevented ;  wages  are  lowered,  and  the  cost 
^e  increased  ;  and  all  this  is  done  in  the  name  of  pro- 

one  sees, "  is  that  we  prosper 

,,.  ,..  -..  ..  ,,.  .,;....iud  under  due  process  of  law; 

are  the  h  rescmrces  with  which  the  Almighty  has 

this  lan^L''    T '  i  i>le,  what  one  does  not  see,  **  is  the 

flTiAUyr  prosperity  \  u  might  have,  except  for  the  iguo- 

tho«e  who  make  these  unjust  laws,  and  in  the  name  of 

^i\j:  '    - '  , '  What  one  does  m  4  sc^o  is  the  prog- 

ind  good-will  with  all  nations  which 
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might  ensue  if  we  did  but  realize  that  the  fihips  tbut  paai 
this  land  and  that  are  like  the  shuttle  of  a  loom,  weaTin| 
of  concord  among  the  nations,  and  that  commerce  is  the 
tent  agent  of  civilization/' 

Mr.  Atkinson  is  what  is  called  a  self -e<iuca ted  ma 
accepts  the  comment  made  by  Dr.  Francis  Lieber  on  tl 
that  one  might  as  rightly  8i>eak  of  a  self -laid  egg, 
gentlemen  mean  by  this  dictum  doubtless  is  that  men  ar 
bly  the  creatures  of  the  conditions  among  which  they 
over  which  they  hare  no  control*    But,  as  it  is  usuallj 
the  expression  *^a  self-made  man*^  means  no  more  thaii 
character  and  faculties  have  been  develoj)ed  in«lepeQdonl 
artificial  aid  of  schools  and  book-lore,  by  hard  contact  f 
world  and  the  experiences  of  active  life  ;  ami  Mr.  Atkii 
hardly  ileny  that  he  is  a  man  of  that  kiniL    What  he  is 
acter  and  modes  of  thought,  is  in  the  main  the  produc 
spent  in  the  factory  and  counting-house,  combined  wi 
of  close,  independent  observation.    A  clew  as  to  the 
his  seeking  takes  when  knowledge  is  to  be  acquired^ 
gained  from  the  opening  sentences  of  his  paper  on 
Farms/*  in  "Harper's  Magazine"  for  June,  1881 :  "  Wl 
business  man  gets  away  from  his  affairs,  and  juurneys  i| 
country  for  even  a  shoi-t  time,  he  may  see  many  thii 
would  entirely  overlook  if,  with  his  mind  filled  with 
day  cares  of  life,  he  passed  through  the  vGry 
usual  unobservant  way.    A  pity  it  is  that  oi- 
elers  could  not  become  trained  observers,  ready  and  hc\i\ 
are  in  all  that  pertains  to  their  work,  often  witty  and  ful 
stories*    If  they  could  learu  to  spend  the  many  hotirs  whid 
are  obliged  to  pass  wearily  in  country  taverns  that  are  nc 
best,  and  are  often  of  the  worst,  in  reporting  what  U^ 
observe,  what  a  resource  against  weariness  it  would  be 
and  what  a  benefit  to  all  who  wish  to  know  what  the  rei 
this  country  really  are,  and  how  they  could  bo  develop 
business  man  who  can  write  at  all  writes  best  for  other 
men."    To  this  habit  of  sharply  observing  for  hii 
son  adds,  as  he  goes  on  to  relate,  what  he  calls  a  p^. 
his  own.  He  goes  to  persons — ^as  for  instance,  in  this  caase^ 
g»'  ^      '      in  study*        '  "  T' 

kiv  -•  (if  the  ^      ., 

their  student.    By  such  means  he  hm  aocumuhited  a  v« 
inforraati(       '     /  ''  ^-"     ^^    *    '''-'        ' 

dition  of  ( 

himself  familiar  with  the  subject  in  hand»  ho  can  um ' 
efTi    *  —^-  *        "  ^n  hug  a  r  -•-'■*    *     ■■' 
dr,  i  line  oi 
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\  to  obUdn  informatioa  about  the  homesptin  fabrics  that  are 
Qiiile  and  worn  by  the  people  of  the  moimtain-regions  of  that  and 


UiQ  adjcir 
off  transj 
idgw  iii 


"'tatea     In  a  discussion  concerning  the  conditions 
tlour  from  Minneapolis  to  Europe,  he  acknowl- 
-38  to  twenty-six  distinct  sources  whence  he  ob- 
•n,  including  railroad  presidents,  manufacturers, 
f-  ;  jciumals,  Government  officers,  and  managers  of 

Uknl-ttK>rl|$iigii  <  s.     The  j^ui'pose  of  the  discussion  just 

ttAmad  W9M  to  pri  .  <  .....i  it  was  possible  to  supply  the  European 
mariMln  with  bre<i*l»tuffs  at  a  very  low  cost,  and  at  the  same  time 
W&B^T  <  \^  farm-laborers,  enupled  with  reasonable 

profit.  :.  .iiLTs,  millers,  and   transportation  companies. 

HftviiiR  ahown  Ihat  the  wages  of  one  day's  work  of  a  good  me- 
duyiv  'm  Eastern  seaboard  of  the  Unitc*d  States  will  suffice 

to  m<  yearns  supply  of  grain  and  meat  one  thousand  miles 

from  the  Western  prairie,  while  the  skilled  workman  of  Gi*eat 
Britain  may  also  more  his  yearns  supply  of  grain  and  meat  four 
or  fire  thouiiand  miles  at  a  cost  of  two  days^  labor,  ixjssibly  three^ 
he  adibi :  **  Have  not  the  scientists  who  have  eliminated  time  and 
dintanco  made  the  whole  world  one  great  neighborhood  in  which 
Mich  mail  iiuiy  serve  his  neighbor  ?  But  the  masters  of  physical 
icim  only  removed  natural  obstructions.    There  is  work 

wyw  :   mMtem  of  political  science.     It  now  remains  for 

Logialaturitti  to  remove  the  artificial  obstructions  created  by  their 
jgwAbfO^^  t  each  nation  may  serve  the  other.   When 

thai  \»  d*  ..  ,  .  ,  .  |!*jndonco  of  the  men  of  all  countries  and 
of  aU  eUmns  will  be  established^  and  the  foundation  of  peace,  order, 
indaslry,  good-will^  and  plenty  among  all  nations  will  be  firmly 
laid,'' 

8tich  is  the  deertiny  to  which  Mr.  Atkinson,  despising  the  petty 
deriee^  and  make*shifts  of  politics,  and  looking  only  to  what  h411 
ecmtribate  m*wt  directly  to  the  ultimate  result,  would  load  us, 

Mr.  Atkin»tti  is  a  member  of  the  American  Academy  of  Arts 
and  Science*,  of  the  British  Association,  Fellow  of  the  American 
AlBOciation  for  the  Advancement  of  Science,  of  the  American 
Biatiirtiail  Ais6*x*iAtion^  of  the  Political  Economy  Club,  of  the  In- 
tomaiioual  Statistictd  Institute,  of  the  Cobden  Club,  and  several 
other  bodim  of  like  kind.  He  has  never  held  any  public  office 
except  commiBsioned  by  the  President  in  1887  to  report 

upon  >..  -iiaaof  bimetallism  in  Europe,  He  has  always  been 
an  iadepeadent  in  politics. 

The  TarionH  papers  which  have  been  written  by  Mr,  /  '  -n 
aro  constantly  referred  to  in  economic  discussions  by  per  i  lo 

differ  with  each  other  and  who  do  not  accept  his  conclusions^  his 

omic  life  of  the  nation  being  ac- 
agree  with  his  theoriea 
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His  papers  on  the  industrial  development  of  tliis  eotiiil 
cially  during  tha  last  twenty-five  years,  are  cited  by  tlio  i 
of  both  policies  in  the  present  tariff  controversy*    Tl 
and  fairness  of  statement  are  fully  admitted*    Mr.  Atki^ 
self  believes  that  the  tariff  question  is  one  of  the  minor  J 
the  industrial  history  of  this  coimtry;  that  its  influet] 
moting  certain  branches  of  industry  has  been  much  ei 
on  the  one  side,  and  that  its  burden  upon  consumers  has 
much  exaggerated  upon  the  other.    He  rejects  alike  thej 
the  extreme  advocate  of  protection,  that  diversity  of 
has  been  promoted  by  means  of  the  prott  r  : 
other  hand,  he  rejects  the  theory  of  the  i 
an  enormous  bounty  has  been  paid  to  or  gained  by  spec 
tries,  merely  because  a  duty  has  been  imposed  upon  a  fa 
port  of  like  kind.    He  holds  that  while  mannfactureiij 
established  in  greater  variety,  and  would  attain  ultimat 
greater  prosperity,  if  free  exchange  could  be  attained 
tious  and  systematic  reform,  on  the  other  hand,  the  iii 
the  excess  of  the  crude  products  of  our  soil,  as  well 
manufactures,  might  be  vastly  extended  by  such  ref«^r 
mid  that  the  United  States  would  attain  a  commandin| 
in  the  commerce  of  the  world,  even  to  the  extent  o| 
compelling  European  nations  to  disarm.     Keeping  m\ 
proposition  that  profits,  wages,  and  taxes  are  alike  der0 
the  joint  product  of  labor  and  capital,  he   ; 
formula  that  ^*  a  nation  free  from  debt,  su]\j  _ 
rate  of  taxation  of  any  nation  in  the  world,  and  without 
of  withdrawing  from  pr<' '      "    .    labor  an  «  i 
men  to  be  enlisted  in  a  l,^  army  or  n 

dowed  with  greater  natural  resources  than  any  other  i 
proportion  to  the  population,  must  be  able  to  €('^'^' 
piTjduct  at  less  cost  than  can  be  attained  in  an> 
called  manufacturing  countries."    He  therefore  advocat^ 
ual  but  sure  reform  of  the  abuses  which  exist  in  the  pr 
for  collecting  the  national  revenue,  to  bo  brought  abaiit  - 
regard  to  the  present  condition  which  many  br; 
facture  have  reached  during  the  long  period  in  whi. .. 
has  been  in  force," 


Mr.  At 
©eonomy,  1 — 
pendent  pamphlets, 
prv   ^ 

**>;. 


nearly  all  uji 
i  -     .vihed  at  various  i  ...  .  . 
the  reports  of  economical 


the  •'  North  American"  and  **  International  Keviews," 
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Future  Sopply  of  Cottan/'  1864;  "Tho  Collection  of  Revenue/* 
180e;  •*  Free  Trade  and  Bevenno  R^^forin,**  1871 ;  ''The  Visible  and 
Ifivijible  in  Protection/'  1872;  "An  E?isy  Lesson  in  Money  and 
Baakinir.'*  !^74;  •'Ar/^ament  for  the  Conditional  Reform  of  the 
hBfSt  Act /'  1H74  ;  "  Cunimercial  Development  in  the  First 

OboIi  H*>public/'  lH7f] ;  '*  Industrial  Reconstruction;'  1878 ; 

••  Otii  >t.)main  "  (chart).  1879 ;  **  American  View  of  Ameri- 

lun  **  (London)*  1879 ;  **  Labor  and  Capital  Allies^  not 
j« '  '*The  Fire-Engineer,  the  Architect,  and  the  Un* 
:  "The  Railroads  of  the  United  States/*  1880; 
^'essions,"^  1880;  **  Address  on  Banking/'  IHHO; 
.^  :  ,  ,  ..  Uonaniy  Price/' 1880;  "Cotton  Manufactures 
of  the  United  States/'  1880 ;  **  Addresses  at  Atlanta,  Ga.,  at  tho 
Inter-  "  t  ion/' 1880,  1881 ;  "What  is  a  Bank  ?" 

1881;  _  i>n  in  the  Mechanic  Arts/' 1881;  •'Ad- 

drew  at  th©  Annnat  Banquet  of  the  Massachusetts  Charitable 
AjKKsiaU  '^  ^1;  "%\^at  makes  the  Rate  of  Interest?"  1H81; 
kMmm  ^  :ight  Metli<»d  of  preventing  Fires  in  Mills/'  1881 ; 

^  "  h/'  18H1 ;  '*  The  Railway  and  the  Farmer/'  1881 ; 

*  lv»-i  ;*  1881 ;  *'The  Influence  of  Boston  Capital  upon 
Hant.  .  ;  **  Significant  Aspects  of  the  Atlanta  Expo- 
siticiii^"  iti8ij;  "The  Rapid  Spread  of  Communism/'  1883;  "Ad- 
dfi90  fit  thi!  Opi?ning  of  the  Manufacturers*  and  Mechanics'  Insti* 
tmta  Fair^''  1882;  '*  Inefficiency  of  Economic  Legislation/'  1883; 

•  ^  :akes  tlie  Rate  of  Wages  ?  "  1884 ;  *'  Address  to  the  Chiefs 

lU   iLireau  of  Labor  Statistics,"  1885;  "The  Distribution  of 

Pnxltii'ta."  1886;  *•  On  the  Application  of  Science  to  the  Produc- 
t:  '  ^  f  Food/'  1885;  **  Pin  -  of  *'  Loss  by 

Fi     ,  of  Labor/'  1885;  *'  .s  -  on  the  Silver 

Qaeitioci,'*  1886 ;  a  series  of  monograplis  (in  "  Bradstreet's  '*)  on  eco- 
nomio  qpmUoM ;  a  series  of  articles  (in  ''  Tlie  Century  ")  on  **  Food 
and  Wages  ^;  *'The  Margin  of  Profits/-  1887;  ''  Report  on  Bimet- 
allbto  in  Etirope/'  1888 ;  a  series  of  articles  in ''  The  Forum/'  1888, 
Of  ihmm  papers,  the  address  at  Atlanta,  in  1880,  was  characterized 
by  Jtidg#  R  R  Hoar  as  marking  an  '*  ei*a  in  the  history  of  the 
©ountry  **;  and  the  book  on  the  **  Distribution  of  Products '*  was 


pipomotiiK 


^.A  u 


?      '    ^^tllet "epoch-making: 


It  hM  Wm  iMir«&e<«d  ft«  a  weak  pc^tnt  in  the  tlicnrj  thut  man  hna  received  bia 
mmH^am  b?  irtL.«fn?in«o  ^m  the  oik  or  mo«fi,  that  wbc5D  moD  manift'St  CTtrtor* 
Samrj  q«A^  are  sach  on  ar«  entirely  dUTorent  from  thorn  pofi0(«ft<»d  hf 

■U  odMT  cT^icrti,  lund  p^ealUiT.    Hormi  '  el,  not  in  the  development 

nf  aaioMl  cnkA  aad  imtlaelii,  btit  w  wot  tam.  great  moral  ^r^nhises, 


I  moidcit&ii    The  tn< 


«  V    MIAiVi  ti^ 


r  the  lov. '  ^''*« 

1  of  beiru  ^d 

do  ao  nut  la  the  respect;*  in  wiiich  thof 
i.h  the  J  have  inbcnt<?d  leat^t^ 
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DOCTORS   AND  THE   OPHrM-DABIT. 
BUtor  Popular  ^ience  Mofilhly: 

IN  the  September  number  of  '*  The  Popular 
Science  Monthly/'  Mr,  Viri^l  G.  Eaton 
niakeu  the  foilowinjr  statement  iu  \\U  article 
oa  "How  the  Opium-Uabit  i^  acquired'': 
**The  parties  who  are  rc:4pon?ibIc  for  ibe 
increaac  of  the  habit  are  the  phTsician;*  who 
{fiFe  the  prescript  ions.  ,  ,  *  Opmni  effects 
umediat^  relief,  and  the  doctors,  knowing 
,  .iis,  and  wiaiiinii  to  stand  well  with  their 
patients,  prescribe  it  mor«  and  more  Their 
design  is  to  effect  a  cure.  The  result  U  to 
Cf>nv'ert  their  patients  into  opiutu-ehives. 
The  docirji-a  are  to  blame  for  so  lai-ge  a  con* 
l«Uinption  of  opium,  and  they  are  the  men 
^ho  need  reforming  **  (p.  666).  While  there 
_  ay  be  exceptional  ca^'c;'  where  physicians 
arc  rci^ponstble  for  a  patient  acquiring  the 
opium-habit,  thin  charge  againut  the  entire 
medical  profession  la  unjust  and  mislcaditig. 
No  class  of  men  ia  better  acquaijiied  with 
the  dangers  due  t<  -       ..j  ^^^^  j,f  opiates 

than  the  medical  |  -.but  tr  docs  not 

follow  that  a  knoA  .  :^  :  the  fnct  should 
lead  any  one  of  them  to  abandon  the  use  of 
this  valuable  anodyne  in  suitable  caiicg.  No 
physician  will  question  Mr,  Eaton'8  fttatemeot 
that  o(>iatea  are  pref»cribcd  very  frequentlv. 
If  Mr,  Eaton  bad  taken  the  trouble  to  inquire 
from  phy-Hcinns  why  thia  is  so,  be  would 
probably  have  ascertained  that  a  large  nnni- 
ber  of  padenta  suffer  considerably  during 
their  sickness,  and  that,  to  alleviate  these 
Cttfferlngs,  and  g^ve  the  paticntg  the  best 
chaiic«i4  fr»r  rcc'ovpring  their  health,  opiate* 
^^''  '"'i*  and  not  merely  because 

H'  I-  to  ^*  stand  well' with  hb 

paM- ui.    iM  tvi.Mo  "(•ffect  a  cure,**    Surely^ 
no  honest  pra«!tiiion*ir  would  be  bnttat  enough 
towitKho)<l  nn  anodyne  to  relieve  th*-  ;r.i/n^.»  \ 
pain  duo  to  a  "stone  in  the  gall>d 
if  it  were  in  Mr,  Eaton'a  personal  u 
provided  the  anodyne  cauw?d  no  othci  t^ctious 
injury.     In   thi^  c^ii^r   th*»   anodvne   I*  not 
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alJ  nostnima.    Thii  is  done  by  pb;  . 
not  for  Belfish  purposes,  as  Mr.  Eaton 
ably  think#^  but  because   they  have   soao 
thought  for  the  health  and  nell-being  of  tlieir 
patientji. 

Imtnediattly  after  telling  tia   that  tlie 
doctors  are  the  men  who  need  t  '  Mr. 

EutOD  gives  U-?  two  means  for  j  iha 

opium-habit  Here  we  find  tli 
mention  the  method  of  ret- 
rccommcDds  that  the  renewal  _ 

medicjuea  containiu|z  opiates,  wiU*out  tl« 
consent  of  the  phyeician,  be  prohibitc*],  Xow 
this  IS  a  very  pood  recommendation,  but,  ii 
**  there  ia  nothing  new  under  ilic  anii,*' •<» 
this  sup^restion  U  not  on--T -vi  *  ^  "•-•••al 
of  medic?il  litcrattirc  woiii  ^d 

the  medical  profession,  m  _  xuA 

through  their  ai-9odationt»,  Imve  for  yvoft 
past  protested  and  adviAtMl  ajtniiTT!»t  rT?n<»wtng 
prescribed  medicines  without  1 1  li/i 

Ofjnscnt.     They  would  not,  hov^  ii 

limited  to  opiV       »  ■•*   ^    ■  r.u 

medicinca,  for  \  h 

reasons,     AiU  if^ 

Eaton,  it  is  a  f^r    ii  iji 

the  second  and  la  i  ^.a 

method  of  reforming  the  diiCU>r.^  u  i^i^i^ 
but  h^re  he  mcnliona  the  very  goo<l  but  oot 
alw.'iyB  practical  preventive  for  the  omam- 
habit  is  not  to  get  Pick,  True,  Mr,  featoa 
docs  not  put  it  iu  these  word*,  !*"» 
tically  the  same  as  to  say:  *' A 
by  living  acH-^uding  to  the  \ti\\ 
It  you  are  not  Hick,  yon  will  uoi  roriulit 
medicine ;  and  Lf  you  'don'i  take  mM^% 
you-  will  iiot  beconic  a  victini  of  the  opium- 
habit," 

After  w)  clearly  showing  that  '*p*l*ai" 
medicines,  and  the  drugviaiA,  who  tjt  wiliin^ 
ly  refill  prescriptions,  are  to  a  vrry  gi^Kt 
degree  responsible  for  liie  iicreiir 

of   the  opiunvbftbirT   Mr,  liai^jfu 

against  the  phyaictatii  arc  eiuini^  out  of 
I>lft<?c^  A,  F,  Smw- 


too 

1 


OUK  ASTBOICOSnr  CIXU, 

tditifT  P*\t>ui<ir  Fcifnc*  AfonfMv  : 
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TW  o^l^el  ^  tU»  eonuDttDioition  U  \a 

Mr.  SitvTOPOa  for  m«mher«b1p  in 

^^_         bol  «!•«•  in  atlnmotof  "  lo  which 

liSft  BowMtt  Dudd,  Aodrrw  Lan^,  EdwArd 
,  m4  TUUUlt        J.  BOCLWABB  Kutiiu 


C4UFQiBinAS   PSBfOUlTEO  STONSa. 


vonr  emwipondgit  ii  hi  frror 

Urn  iiitt  ol  tM  pcrlofmiod  stoDc^ 

^*    I  iMTcr  hranl  ol  anj  one 

Mbro,  mml  »1)  of  Uiem  «<^eiii 


1.  I  hx9m  ioen  tbe  Mtoawt  dWttg  roota, 
«ii  wwr  knew  ol  their  evrras  ft  fiire. 
I  ftfomid,  when  thcfr  own  bodt 
I  to*  feKOfwiffd  And  flf ly  fioundu,  aa  a 
__  jw^gbl.*^  Id  thtfir  Um  of  bii^liH)i6 
l^^ftprno  fiiok. 

ft.  SmIi  ftmvw  and  mar  of  (he  lodfana 
bwrv  of  patlL'iit  liLlior,  luid  hot 
1  iKtli  thrrn  kuowii  how  arei-^^" 
\  Ibacn  upon  any  murk 
Itti  tipoo  rocks. 


ihfi 

Pnrth<rr,  vr^re  and 

latrr  trmme^  l^iL  Uj  ttOt  allow 

Ml  i;i  :tj  uiil   Iiudlj  apoa   the 

■(Ml  «ft  BirKuiucr  Jharth.  [ 

X  npai  mA  iMPAbi  atn  ti»a  onlj  ''cf- 
l^j^oa"  I  feaow  of  niiKiTi''  tUt<  In^ 
li  •«»  of  Hiese  aro  '  :i  to 

w^  the  mhxA^,     It  ^rU 

ol  kaTlfk|(  tiacik  Qied  m  a  JU^ ;  and 
a  ol^kcu  tbcnr  no  aridcaee  of  barlnj; 
I  iBadf  bj  a  dW* 
(^Htfif,  a*  to  iboir  n%t  iisk**.    TIio  Kprd* 
\  af  vllM  I  acnd  ^u  %n  outline  i^  ^  ^  •^'^ 
■fit «r  OMMI  iif  ibom.    Wdght, 
iaif  MMBda.     Th«  err  tiul.    j^ 
ak ««  Wll  iialet,  ooirti 
lis;  baK  toorv  »lonlxi;j 
I  ibanih  iif  iba  Hfprt  hani,  1r^^dlcvcr  cudo 
•  iraafMl,  M  bolll  itiba  ara  vory  nearly 

L  MlaM  taQ  laa  thai  ibajf  wart  mad 
p  poaadlM^  aaoroa  and  Mhor  niila  fl&i 
mik  ta  ba  afkrrwapl  tfrmind  on  tlio  rvic- 
afiir  oHld^lifi^ 
t.  IWf  «««« toed  fbr  hr- 
[  Wtiaikvu ;  a  aikk  c 
iflC  tlM  kut  tboiia  t 
im  and 

Iiiaca  i..-. 

(Ika  baaka(«  tpm  ii0t  witk  theae  fit^ 
laar  tha  fire,  and 
IbV  •  iaaso   bnl   aiaoai  eoBttantty  \ 
ikvfai  (kej  «lll   haw  Umi  itM^r  I».m 
wnkqaMiwa  tiaa  Si  C3I 

«  •  P«^aW  f^M*  lliTCAl^ 


The  tboFo  in  formation  I  §KBtB  the  tn. 

(ltftn»,  and  it  accords  with  the  probabilitios 
and  other  eridcncca. 

T  inclose  an  outline  of  atiothcT  etone 
which  for  a  long  titiie  puzzle<i  lue.  It  is  a 
flat  cog' wheel  one  und  a  half  inch  thick. 
Four  of  them  witi?  plowed  up  In  an  Indian 
caitip^  ih**  only  ont*8  I  ever  Paw.  An  old 
Vndi&n  the  other  day  ttistantly  placed  the 
palm  of  his  hand  ilatl)  over  the  dbic,  and, 
with  his  finders  among  the  ts^g*,  loajle  nto- 
tiona  aa  with  a  hntimter,  and  said  It  was 
u>?e<I  for  cmckjtijt/ffl«o«f^,    The  y    "  fU<! 

tint  of  a  t'cruin  pine-tree,  of  y-  i- 

dlana  nacd  to  gather  large  quan:^!...    -^.  v  in- 
ter use.    Yours  tmly, 

Fni5KLtX   C0C3BW«U„ 

Pomona,  Im  A^oili*  Co  .  Cxl..  t 


CA»  ANIHALS  <X)ITKT  THE  DATST 
Pvpuiar  JSci*«e*  JtontMy  : 

I.  '    V  ■     '  '         f  "Tl^e 

P»>t<  in  tho 

l^Nin  ,  ,,,.,...      i.  Jiit  may 

Anil  ht  y  '*  ttttriK?t<?d  nttotilion.  Ill 

thf  '1        '■>(  the  pjiper  an  instance  of 

AiiiruAl   tiiU-UigiMice  is  (pioted,  and  remarks 

(iMtrron   nuiriM  by  th»/  auth<»r  which»  to  the 

),  rob  our  "inferior  htethren** 

/  tht!ir  due,  and  of  fnctdtiea 

wn.     The  ini*tiiri      ■         ^^^1- 

tc  spcaltj*  of  a  I  h 

!.__  ,  ."tern  few  years,  111  :■  u,t 

wont  hunting  every  8uuday,  and   thereforo 

that  the  animal  had  leamcil  to  count  up  to 

■even,"      Tlie  author   of   the  iirticle  says: 

"This  eonclui^ioo  i«  not  IcjHtimntf ;  it  may 

*       viimjr,     Thi    '        '    *!n* 

JUf   fCUtUlr  LQ 

>!    ;ilj<iut    tlu     ..■..;.     y  iLo 

dress  of  llie  mTvantft, 
ter,  or  any  one  or  mora 
of  tk  nuiwUr  ot  Uiius*  that  malcc  Sunday 
different  fMm  other  dnyj  of  th«  wock ;  but 
we  may  i«v  wiUiout  co« trail iet ion  that  U  did 
not  eoutit  frevvn/* 

KcT^TthcI»**s,  fact-t  do,  to  ft!1  r,r  ,  r-^,,.,^,^^ 
oontradict  that  dopimtio  ft^"•o^1l  v- 

nalf,  I  cau  not  »e«  wliy  the  cojm  ,  •\<^ 

nicd  thnt  aniouil?*,  ax  ihey  eoute  toHppreiiend 
the  ndvf*nt   of  SninTnv,  hnv<*  *(mu*   ^i\y  of 

V  c  00 wt 
a  pait- 

Dg.      It 

1 1 1  every 

;     Mir    ne»t, 

■  lu  [o  .-■•-  I't^ei 

',  -r    .It 
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nt1  .     ,      ^  '■  '■■■,''. 

h. 

the  H»ll  with  tuo  at  the  si'i' 

isislcttd  of  tDovin^  olf  to  f<  i  i 

nad  dotte^  a^  Ihcy  o^iiAllj  did,  ibt.*j  reinniuinl 

nbunt  the  ef^^t  nn  lio^ir  nf  bo,  iia  if  lAaJtiiig 

fi>r  ilifir  »</.  lit. 

H^Tt?,  t!»  •:  Kvcry  Sur'Iav 


<)i4yK  of  the  ireok  f  If  **  Uw  i 
uv  sotiLe  fe^ittresi  tha 
cim  uot  say  the  sail 


tu  OLUuthc^r  and  fmni  one*  xno 


8T(KaEn>9.  Cal,  i 


EDITOR'S  TABLE. 


TJfE  MORJUTT  Of  TBS  FVTVUS, 

ONE  of  the  most  mtercsting  pupera 
read  nt  the  recent  meeting  uf  the 

_Amortcan  A.^ocmtioD  lor  lh*>  AJvaDce- 
dentofHcienoe  was  one  QpoD  *^A]truisro 
DDBidered  oconoinicall}  /*  by  tho  Vice- 
President  of  tlie  Section  of  Econotnic 
Sdeijces,  Mr.  Charles  W.  Smiley.  The 
drift  of  Mr.  Bi«lley^«  address,  whk'h  may 
be  rend  in  onr  present  number^  wa8  to 
the  effect  that  the  impal»e  to  do  good 
to  others  at  tho  0O9t  of  «acri£lco  to 

l^oae'fl  self  was  one  that  required  careful 
cbing  and  discipline,  oa  otherwise  it 

'  wuuld  bo  Tery  likely  to  prove  more  barm- 
fd  tbiin  beneficittU  The  more  we  study 
the  uperntton  of  the  fnudamenta)  laws 
of  naUire^  the  more  clearly  wo  aee  bow 
eeaential  they  are  to  aU  bealtby  UvIqi^; 
and  how  little  npon  the  whole  is  f^tdned, 
and  bt»w  mncb  is  lost^  in  the  cfTort  to 
transcend  tliern  in  the  name  of  hif?her 
principles.  Tlins,  self- pre^crration  is  the 
ftrst  law  of  all  animated  life;  but  st>me 
have  tbonj^ht  it  wortbjp  only  of  the 
bfiiio  creation,  and  have  preached  In  its 
Head  til©  kw  of  "  ,  I  fire.  Doubt- 
Itm,  ««  Vf.  8ti'  tH,  there  have 

V.  ■     u-;iM  fir^-s  iiii^  T>"'<;<|   f<ir  fhr 

preaching  of  self -«icri lice  aa  a  correct- 
ive to  the  v^  '•■- '  -•  ■!  unitcmptilDus  pnr* 
iuit  of  per^  .  but  the  time  has 


highcfli  service  auj  tnfl 

tbe  eommoiiity  is  not  to  deTo4 

goods  to  ftf»ed  tho  poorij 

other  signal  act  of 
practice  justice  and  labor  I 
the   characters  of  those 
Self-sacrifice  as  a  priiid|] 
in  I  ^;\t  it  im)>l 

of  *  »  lo«s<>f  I 

have  hux\  in  the  past,  and 
xnerous   institutions  tbat 
from  the  idea  of  sclf-sacndt 
a  lari;e  portion  of  the  comfl 
fixed  idea  that  only  acts  1 
sacrifico  can   ' 
pericnco  is  ^1 

thoac  who  arc  itupposed  to| 
of  all  t\iU  rolunt/iry  benor 
but  little  n^al  adiriintago 
on  the  contrary,  it  further  1 
already  defei'tlve  char 
to  - 

auit  |i^ 

assistance  ot  others., 

ll«w  b  It,  wo  may  ask,  t 
oil  that  is  done  far  the  po 

Ofr' 


but  this  result  is  mooif(*« 
aoeompliisbed.    For  i 
that  existed  a  |itmc 
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\%o  ihm  upmriTfil,  hr  foree  of  charitf , 
«f  Ibk  m  '  df  tod&l  mUor/. 

Cfvrj  aow  ^^  .  .>.-..  i^omo  agent  of  thia 
tkaHt*bl«  work  omkes  a  ctrnfession  as 
Ui  Ita  Tvry  fsoeral  iantiUt^;  iuddcd, 
nxSri^  B#  U  nmy  wwiri,  oone  know 
rttll  in  any  form 

dn  iiOBC  wlio  are 

InngmoA  hi  chaj^Ublo  «fforta,  or  moet 
laiBMdIaUly  oon^erf)c^^  with  tho  octttal 
#igrCbii^oii  of  hetp.  U  b  undonmblc 
rjoiilir.  I  >a  iw  the  libcrulity 

lilMtebari:  ^^cm!  increases,  tho 

I  itpQo  it  iocreiMH  and  that,  i>oQ- 
f,  frllii  Ilia  eesaation  of  alina-giv- 
lac  tba  &««1  fo?  it  taomii  to  yanifth. 
X\mm  am  fa^te  to  Hltuitrat^  both  potnta 
W#  kara  aami  it  «tat<^d  tiiteljr  in  the 
Boiftoo  pafi*  -  aniling  chiiri* 

IkaoftKal  ti  to  it  ptfoplo 

ai  W  oOfMM'  jt'Ctii  of  char- 

My  from  al.  ..,,  ^,..  ;..,Jin(i  coantrj? ; 
mA  If  fo»  wa  oao  Jndiro  what  tho  efToct 
1ft  lh«  rstf  it«elf  in  promoting: 
f,  Onlir  |fk«t  ilhripitmjwi  on© 
yiy  iij  nttcn- 

vllli  avld^f  1,  to  tho 

>  within  a  fow  jeara  In  th« 
fif  ChiiAtinas  tarkeys  diatrib- 
gratb  to  the  poor;  an  if  miob  an 
of  tb«  projrre«uiiTt«  pttupcHza- 
tiaii  oC  thtf  tfxiEnmtiftity  wba  not  mott^  to 
W  daplorad  ibao  tlia  liMTeaidng  libera 
Aty  mi  a  fair  to  l*a  rajolcad  o^ar.  On 
Ua  olhar  band,  ICr.  6miUy«  In  the  ad- 
4n«a  Is  vkidt  wa  haro  rvforrod,  states 
Ikat  Ilia  daaaoiitiiiaanfMi  of  out -door 
rattif  Id  Bmoklys,  daveUad^  and  Cin- 
«iaa«tf  haa  baaii  lOlAowad  by  an  almost 
4i«|»paifaiiaa  of  any  Tt^ible 
rv  f.^f  tKi»  aJwiniitration  of  such 


Tba  toomitiy  of  tlia  ^atI]rc,  we  may 
«lely  aay,  witl  ba  based  \&i* 
i  •alf-McHAaa  lliati  opim  bdividoal 
aod  aalf*railnliit,  and  will  ex- 
hlhll  Biora  aoil  mora  tba  benatloaat 
wmkktgB  of  wbal  Ur.  ftfwr™  -  iu  the 
bw  of  aijiml  Uborty.    Tt  I  U 

tlw  emly  nitfnil  rifim*  batitiiDL 
^atrial  and  deutoofafik)  iU^  o.' 


lo  ffl^e^  of  great  social  inequality,  wbeQ 
the  gr*?at  tyrannise  and  tho  weAk  cringe 
ia  dnhmission,  there  is  urgent  need  for 
the  intervention  of  generous  spirits  to 
do  and  to  dare  what  the  victims  of  op* 
pression  can  neither  do  nor  dare  for 
tbeoiftelves;  but  with  the  removal  of  all 
Dignst  privileges  the  need  for  ^ach  ac- 
tion largely  disappears.  If  unduly  pro- 
longed its  effect  U  to  raake  the  weak 
weaker,  the  htOploss  more  h  el  pleas. 
The  time,  we  hold,  baa  come  now  when^ 
broadly  lipeaking^  the  be^t  thing  any 
man  can  do  h  to  hold  himself  erects  to 
practice  a  high-minded  justice  in  hia 
roktions  with  hid  fellow-men,  and  to 
asobew  all  modes  of  action  calculated  to 
anconraga  others  to  expect  tlmt  they 
may  reap  where  they  have  not  sown, 
S^peaking  broadly  again,  our  present 
modo«  of  charity  tend  to  no  gt)od.  A 
tnjor  charity  by  far  would  be  to  vigor- 
oQ^ly  protect  society  from  the  vicious 
and  criminal  class;  an<},  in  regard  to  the 
Umiled  cIiims  of  non-vioioas  putipers,  to 
let  them  understand  that  what  tbey  earn 
they  HhaU  eat  and  no  more*  Tluti  18  the 
cour*e  we  shall  follow  if  we  want  a  per- 
fected society.  If»  on  the  other  hand, 
wo  are  prepartHl  to  raake  all  sacrifices, 
alike  of  princifile  and  of  expediency,  for 
the  sake  of  emotional  gratiticatiou,  we 
shall  proceed  in  the  prmtice  of  jin  ever- 
extending  sentimental  chnrity ;  and  the 
poor  and  degraded  we  shall  over  bava 
with  us,  and  yet  more  abundantly. 


"r^ff  VAirs  or  tbs  jTsxT-Ta-jrarO' 

Sm  FHaoRmcK  BRAirwsiL,  President 
of  the  British  Association,  cbose  as  the 
subject  of  bis  inangurul  addreas  tba 
gingtilar  rofiding,  "The  Value  of  tho 
Ne%t-to-Kotlplng:  and  the  Civil  Engi- 
noer,  and  the  Value  to  Science  of  hrs 
Workfc/*  His  purpose  was  to  show  bow 
tho  civil  engineer,  applying  results  al- 
ready worked  out  by  Aci(<noe^  enlarging 
roioiircaa  and  facilities  and  increasing 
eooQomyt  bad  aided  and  stimulated  sci* 
anca  to  now  roiearcbes  to  be  utilkad 
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again  in  bis  own  inrentiona,  wliicli  wer© 
in  ttim  to  ^ve  a  further  impulse  to  sd« 
entific  work.  A  very  large  proportion 
of  Uio  engineer's  aocceaa  waa  due  to  bis 
regarding  infintCefilmals ;  and  in  rt^dpect 
lo  this  point  it  was  appropriate  for  ttse 
speaker  to  show  bow  ^eatly 
.  mala  or  "  nert^to-notbiuga  '^  ^  j 
be  strength^  the  fitness,  and  tho  dura- 
bility of  works  and  inaterials.  Take 
the  case  of  Bteel,  which  In  times  that  are 
not  very  old  was  dealt  with  and  UnUt*! 
in  a  '^  rule-of-thomb  "  fa8hian.  It  wa*i 
Down  to  be  a  compound  of  Iron  and 
rbon — 

**  bat  the  importance  of  ezauctaew  In  Iho  per- 
oautago  WHS  but  Uttlo  underBtcxMl,  nor  wa»  it 
•C  all  (uuientood  how  tiio  prefcooe  of  oom* 
parmtively  tm&ll  quttiitided  of  forei^  mtttter 
might  DeoQBdtate  the  vanatioD  of  the  propor- 
dooi  of  OBrbon*  The  cooBcqueaee  wtu^  that 
anomaloua  romlts  every  now  and  thtfn  ta^yn^ 
to  eotifoatul  tho  fienon  who  hud  U8«4  the 
irtoelf  (itid,  ruldifying  the  proverb  ^tme  as 
ateel/  fltcel  became  an  object  of  distrtjst.  U 
il  too  much  lo  ^y  that  Besat^mcrr's  great  tn- 
%'ention  of  nUiv\  made  by  the  *  converter/  and 
that  Siemens'*  inveatioo  ai  the  open-Iicurili 
P*....,,.^  ...,...t...i  ,.  r^.iir^  icicne©„  and  s^t  r»ci* 
<  o  the  hiw»  which  rcga- 

Luv  .  ■ y  . ,1  ..i>  >e  and  of  motaUoldi*^  oiid 

that  iho  bbors  of  ihcec  ftdcntlfie  men  hjivt? 
improved  the  nuifiufftCtUFef  to  that  ^ti*el  ij» 
now  thnrout(hly  and  entirely  trtL^ted  I  By 
its  ft] d  cQ^nccring  work£  are  aecoiuptkhtid 
which,  without  t!iai  aid,  would  h^ive  bctiij 
iiroply  un[><j8HiHe.  The  Forth  ?*»''' -^^  **-* 
Mg  gim,  thtj  compound  armor  of  t  • 
with  iu  steel  luce— nil  equally  d^ 
llm  "  truth  '  «iritt««)  AM  much  aadix' 
viftible  hnlr-flprinjjf  of  the  chrononii-L  .,  ..,,.:- 
c!&ftbles  the  longitude  of  the  ahtp  lu  which 

'     whttt 
iind 

„:   pur- 
if     Something  whiob,  nntij   our  bttMr 
ftoomiM  u>  our  aid^  wts  arv  ludlri>  1  >'>  1>  *''i( 
opon  M  rldicidotiKiy  in0lflrniflc9uii<- 
DOtblo^.^     Setting    ejttraneouB 
iflldc,  and  ooft«ldorlng  only  tlie  \ir 


•  pere«^!ft^  may  ttmAM  ymit  1 

tn)  •  : i\y  make  llie  A\'i 

BAiv;  i  and  dati^er  in  j 

nxiklwr  >uui  Anuor-pwri 
to  pierce   even    thm    th!< 
•rmor," 

So  tlie  effecta  npon  sted 
l»f lines© — whether  it  iliall  i 
t^riorftte  tile  met*!— aret 
er  delicote  calculation^ — 

**  and  t>ie  effects  of  th«  ; 
v'<^ry  i^mnllent  percent 
tho  fltcc'l  with  whieh  It  { 
vef^'  Ptrlklnvp  and  very  ] 
■t«el  alloy  Uium  pr()duo<.>d  tk\ 
bardnesa,  and  vniibHnj;^ 
brighter  and  moro  j»ilve 
tlicr^  the  one  twenCieUi  j 
aluminum,  wbcn  lidded  ' 
iron,  will  reduce  the  ftwii 
maea  Bomo  flvo  hundred 
render  it  extremely  tiuliL^* 

The  engineer  eng«i;edj 
tnattiTA  hi  also  often  corop 
Ue  tb€i  importance  of  tbo  ^^( 
Jug/*  M  in   the   cnac  of 
which  nn  extremely  minu| 
of  impurity  hns  on  the 
diictivity   of  copper   wir©.'" 
ducttTity  is,  in  some  ciuie 
in  neb  as  fifty  por  cont^  iti| 
of  the  n  '    '   ..         *    ' 
other  cs ; 
npon  AB  tn^ignitu'fint. 

The  intenittl  etrwn 
ffim  tnay  ftuCfer  in  the  pn 
hardening,  by  the  operjiti^ 
may  be  »cdf  ruptured  mon^ 
Id  gauged  in  the  most  xrm 
of  an  inch,  Tbo  vartog 
which  a  tool  is  tenip<»rcd  '| 
the  uses  tu  which  H  b 
all  depend  upon  f be  **  nes 
^  ^  '     **  p  tempa 

I     Tb« 


efdue  to  t^oui 
.  Iu  a  feiy  n 

ittTf  beca  bfu^ht 
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■ilkii  «ril^  mtamAiS^  of  wiiSe%llce  mi- 
mm  flifldAj  In  Uu  igylfaaitop  of  pure 
»  (I*  Im  tMetrit  wsn*^)  l^  ti}«  fartii  luid 
Tr«l  &ii9«>  ill 
IfU  ,  irt»  in  ro- 

IM  ti)  tlw  Mlkki.  Tku  t^LiU  bf  tlt&t 
t  poMllil«  vinutfili  iM  fttrorUc^}  wUJi 
p  ihm  IbmI  pottfibW  weight,  o&d  Uiat  fric- 
k  Is  vorklft^  lifl»  been  roduocd  to  a  mini- 


flBiJljr,  Ui^  IfcAitU/  apprL;ciubld  dlf- 
liraBot  In  tbf  doMllj  of  tfao  oir  on  tbo 
«9P«r  tki*  ftii4  Uio  midar  sidis  of  a  shot 
iMioY  firyni  m  pnk  \b  Ri1R<nont  to  dcdcct 
^  ttiiwil»  to«4rd  ottbcr  •ide,  according 
to  tlm  ^  liaxiil  **  oC  lbs  rifling,  to  wtich 
a»  «cstMii  that  !l  hat  to  bo  allowed  for 
is  Um  ilfbtftiif  and  rifliog  of  guns  de- 
M^nad  lo  Hi  ired  al  long  range,  80,  in 
iaEiof  l4»lig-raflg0  g!io«,  poinUng  north 
iad  MMtlt*  Uia  iUffiffonoc  in  die  Telocitj 
if  lh«  taittiV  rotation  at  tha  two  t^nda 
[11m  rufi  baa  to  bu  taken  into  oon- 

)  Ut  Frid«H6k*a  addresD  having  begun 
>  alMivlQg  bow  appUcationt  of  adeoca 
Aid  Anofiriai  act  and  react  apon  and 
tafthar  •■•  anolbvr,  and  having  iUna' 
tnlad  Ibi  Imporunoe  of  tninuta  detalla 
Id  KUi  nratnai  helping,  cloaed  with  a 
^mmam/inSkm  that  engineering  haa  a 

Tte  bafldlng  of  inch  a  work  a«  the 
6d47itcoa  Ugbtbonae,  the  Uirowing  of 
a  lo^f  ao4  loflj  apan  acriTO  a  navtgabk* 
fk'htr  or  a^iait,  nr  the  ttinnelini;  tmder 
•  bodf  of  water  >  tan- 

ad,  inr  iaaUnec  Mg- 

lOf  tOfalb«  of  paopiaa  thai  wonld  renult 
IrMOi  It,  iw  tJie  execution  of  a  sanitAry 
W9tk  tbal  will  rrdtiee  di«eaao  one  half 
^>«cliiaf  tbat  1  '  nufrn — alford 

aiNUMlaiit  ecope    <  ;  >u  and  t]i{<ht 

a^  tbo  isA^tiatiati.    W  hcth^r  St  b«  thv!«L>, 
or  Ibi  aaptiN  of  ittrc  water  to  cvcrv  ! 
dirollfci^ 

^  ar  ^  ^ttitnbitiieci  of  rigba  or  ef  moti  ¥«  pow- 
aa:  er  wtoitor  It  be  In  tbappodnetloooftbc* 
Olgbi^  esHD^IiiiDer,  er  In  %ht  tpenEiitijf  nf 
fiiiy^  «bi  |4aBd4g  iCBiiwMldai  end  ftlfnrtl. 
Inf  ibe  if«,  enesfe  nttd^irtha  eafteM'timin ; 
at  wbiCber  ic  be  tbe  OKlieU^  tbaweckl  with 


tt  If'srrnph*— the  worlt  of  the  dril  englneor  \% 
not  cf  thu  cATtb  cerUiy,  U  not  mcohanical  to 
tiic  ei:clu^ioa  ofiideace^  Ia  not  uniotcnectUMl  * 
but  ill  of  a  mctet  bcn<jfict'nt  nMlun.\  b  ooual^it- 
eiit  with  truo  poi'tical  ft'clin^*,  and  b  worthy 
of  tbo  higheet  order  ef  intdUoet.** 
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Akival  3IMOIR5.  Part  I. — MiinfALg.  By 
Bamitel  Lock  wood.  New  York  and  Chi- 
cago: Ivboa,  BIid£oman  &  Cp.    Pp.  317, 

Tnia  book  m  tlie  first  of  a  projected  «e. 
riea  of  ^*  Readings  in  Nalural  History,"  Sn 
which  the  author  parposca  to  present  mainly 
indiridtial  portraite,  or  aninial  biographies, 
In  the  fourfold  aettlog  of  their  moq>hology, 
pbrskitogT,  chorology  (or  geographical  occu* 
pancy)^  and  origin »  '*  but  %o  far  aa  potiaibte 
without  technicality  of  tr€attii4!ni,  ond  with 
aji  little  formal  limning  us  Ia  compatible  with 
clear  and  tnithful  ouiiini>9.**  Prcfcrcnee  la 
(firen,  where  poHsiblc,  to  such  creaturea  na 
the  author  has  known  with  the  intimacy  that 
attaclics  to  p<ftfi.  In  accounting  for  tlic  ori- 
gin of  the  b<K>k^  Prof.  Lockwood  describea 
bow  bia  owa  tntercit  in  natural  history  Ihv 
gon*  It  arose  from  hia  pidting  \l1;^^  while  he 
waa  a  vorj  pmall  hoy,  a  torpid  anake  whiob 
had  been  clilUciI  in  a  i»cvffi-c  pturm.  Hftvin^ 
taken  it  boni«,  h«  wax  examining  its  dia- 
mond-pointed  icalce,  when  it  revived  under 
the  intlacnco  of  the  warmth,  and  was  at  once 
dispatched  by  an  older  brother.  '*  I  felt  very 
bedly,"  he  #ay»,  **  to  have  it  taken  frtira  roe. 
But  a  little  picture  of  it^  omamiMitntlon  h<>ld 
a  place  for  a  long  time  in  my  memory.  The 
pattern  waa  a  iuosaIc  of  pretty  geoniatrlo 
flgurce.  From  that  time  oti  my  laMe  grew, 
I  hod  that  day  cot  a  nibble  in  the  lanv  which 
led  to  the  Hefa  and  open  field  of  oatureu 
What  an  appetiaar  It  proTcd  to  he  !  I  bun^ 
gcred  for  more.  My  first  book  waa  Gold- 
anilth^A  '  Aniruatcd  Nature/  which  waa  read 
and  reread  wiih  avidity.  I  took  In  etory- 
thing,  etren  the  wild  statement  that  Indiana 
had  paased  eafcly  otcr  tlie  FalU  of  Klagara 
in  their  canoes*"  The  key  tu  the  aiitbor*a 
mood  is  given  in  the  Bcntetjce,  *'  With  the 
imagination  and  judgment  in  healthful  nnlon^ 
let  one  enter  into  the  mind  of  the  animal^ 
that  if,  put  himself  in  Its  pluce^ — ai»d  it  will 
bo  aurprising  how  much  of  oue**  wlf  can  ba 
aeen  in  that  lowly  th»ri«»/*  Pnideoee  and 
for»i^t,  forecaating  of  the  weatlier,  mag- 
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D&i^mitf  f  and  sympathy  in  dUtrcas,  or  mms 
thing  that  works  very  much  like  tliern,  may 
be  ecfti  in  dlflTcrcnt  dcirrees  of  <lercJa|)inent 
in  certain  animals*  A  atorj  of  ji  d«H:ior  ui 
Long  BriLDcli,  who  had  a  hen  that  took  a 
kitten  ik8  one  of  her  chickenB^  b  oUsct  by 
onp  of  n  cat  in  the  old  country^  which,  being 
^ren  a  chick  partly  eroei^ged  from  the  shell, 
"began  at  once  remoTing  the  shell  in  the 
most  tender  way ;  and  thU  done,  she  put  the 
caltow  thing  by  the  side  of  her  kitten  and 
nestled  thero  together " ;  and  waa  grioved 
when  the  attempt  was  mode  to  take  tho 
chick  from  her.  Intelligence  and  a  kit:d  of 
Bdentific  sorutinj  were  shown  by  the  tur- 
key thai  8 wallowed  groasboppcra,  whtcb  it 
knew  all  about,  '*  viitbout  stopping  to  think/* 
but  when  given  a  Uiige  black  beetle*  '*  very 
ddibcrately  pat  down  bis  head  and  msfiecteil 
the  insect ;  then  stepped  back  quite  cautious- 
It,  thtiu  npprt^acbcdt  and,  stooping  ns  before, 
uin  ga/ed  at  it  intently.  Not  yet  eatisfied, 
now  walked  arounil  it  with  a  cnriously 
caufioue  strut,  keejiing  his  i^yes  all  this  time 
upon  tbe  dubious  inorsch  Now  bm  ttK>%*©- 
tnent  is  qm^ker,  and,  becoming  assured,  he 
sclxei  the  insect  and  it  is  swallowed  at 
once."  The  opening  diaptera  exhibit  in  va- 
Hous  ways  what  «s  styled  *^the  exuberance 
or  overflow  of  *  animal  mind,*  '*  in  the  hope 
of  awakening  in  the  les^det  the  facuhy  of 
insight,  **«o  tbat  be  may  be  to  the  animal 
what  it  BO  often  is  to  him — -  a  disccmer  of 
sfiirit,^  For,  is  it  not  too  apparent  that  in 
this  respect  the  *diUTth  Xi^'miA  which  perish' 
are  ofttai  our  uttperioru  ?  in  dirining  the 
mlod  of  hi4  nia9t«*r  the  dog  rarely  errt ; 
and  bow  subtle  hU  discrimination  of  'the 
atranger  at  the  gate  *  I  These  mental  niani- 
lestattotu  indicate  the  one  maker  of  animals 
umI  men.  ,  ,  *  No  pessimiit  erer  made  mnch 
in  Uie  atudy  of  the  life^historlee  of  animals. 
The  student  of  ffoch  had  better  be  optimist 
out  and  out,**    With  tl.  ;!^  *'iirc  oU 

kinds  of  menial  nuvDi  -the  glee- 

•omo  and  the  serious,  the  path^itk  and  tlie 
ffmpathctic,  the  jocose  and  tlie  morose." 
The  fij  1  Stating  *'  animal  liuuior  " 

ii  «il  »  1  I  a  boi^ket-ehop,  which  was 

the  pet  of  tlie  men  and  boys,  and  alfordi^ 
them  all  manner  of  iport  tmtil  thiry  bemme 
drod  of  it  and  t>cgan  to  play  malidous  tricks 
upon  K  i»hcn  "it  broke  down,  as  if  it  had 
coodudtril  to  drop  all   sport  forever.     Not 


at  all  ridoof,  itill  gentle,  bat  joy  1| 

came  chronically  sad"  —  bnt  rnai 
iynipalijctic  voice  whiin  '*  the  i 
cHlhni  utM>n  it,  and  reftosed  in  lit 
confidenev  and  affection  it  ha  i  In 
other  men.  Another  i: 
kept  in  a  cage,  was  su-^  . 
riciou9  toward  stpangcn*,  but 
at  sight  with  this  fian)c 
to  tlie  snrttrise  of  its  ownci 
measure  at  a  glance."  Am 
exhibited  by  yrank  liu 
which  wotjid  care  notiii 
given  to  them,  htu  wouhi 
selves  of  on  op^mrt unity 
not  i^illtng  to  say  that  thl 
thongh  some  men  seem  ready 
The  Btoriea  of  dogs  afford  dls| 
gcnce  which  must  appear  w 
mofit  incredible  to  all  except 
well  ac<ittainted  with  dogn,  to 
have  an  air  tfint  is  less  novi 
most  remarkoble  prarepiion* 
ing  on,  of  what  the  famtl 
aroand  wr?h^  of  what  H  V 
do  no,  an  > 
guage.  'I 
^are  largely  ^ 
own  acquainuu  , 
sledge-dt^  antics  (arctic),  tliv 
and  its  egg^,  tlio  kangamos^ 
mundt  (concerning  which  ProL  Loel 
contribtjtr 
kinkaji^u, 

ly  from  Ui*.:  uU^^trvatujiia  of 
in  the  casrs  of  the  stranger 
ferences  in  thdr  structure  fi 
ordinarily  mammalian  type 
plained,  the  technical  tcrtiiH 
into  intelligible  EugUfh  ;  and 
ter  is  on  "  Oasslfying  Animolo.^ 


•M 
1 


Ntnnitita  Svitnotaim :  Air  El 
Atno^.     By  David  IL^ 
Yuri^,  BoHton,  and  ChttjH 
^  r\*.     Pp  S!5.     PrT<^| 

ten:'! 

tvMl 

the  autbr. 

.foUowU 

indudcB  I 

..-ntlal 

higher  ar 
the  clem* 

ed  in  ao  * 

M 
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itir  ^tvdapc  •!  then  formu- 

\  diiAnttlati«  for  e*arupie,  ia  preceded  by 
Umt  ii^kn  for  ii^  making  it  thus 
stijfgi^tcd  hr  what  has  gone  biv 
fof«,  mLb«r  UiAH  AD  &rbitriir7  statement,  the 
ffff^i^itwj^  of  which  l&  to  be  found  out  by  sub> 
Acqnent  itppUoitioo.  Forther  on.  dofimtioas 
at  the  Ikcsrinmng  of  »uhject«,  And 
|f>!  I   from  the  soludoof 

oCd^ni  i'^^     Atidf  still  liLter, 

pwpoiHioo*  ans  hre»t  c^nundated  and  tlicti 
ioglfilly  pTOTod.  Tht»  the  pupil  ia  led  by 
#ft«f  trtfisitioa  from  the  more  etcmcnCiiry 
farni*  of  rctsoiung:  to  pure  m&thematio&l 
ikmcHuitraiioiL  £smtDph^B  hure  bo^n  catie- 
fully  »ipt«cteit  both  to  be  worked  at  eight 
and  for  wntt«*n  work^  while  long  and  point- 
leM  eniDpleK  have  been  generally  avoided. 
te  treftled  with  oooaidcrablc  full- 


Af«  on  Gon  AND  Man  ;  oa,  a  Philo- 

^tonilVAL  l!«QrirY  t!rro  the  Principles 

H*  Rev.  HixuT  Trctro 

I  BcAYt  Ik^  St  Louis;  Nixon- 

Pnnu.)  Pp.    270, 

\^WM  ttotbof,  who  H  nn  f.f)  154  opal  dei^- 
•  that  "men  ire  everywhere 
ti  the  old  beliefa** ;  that 
\  \titr  world  has  ♦'  lost  all  faith 

In  t  t  '^ ;  and  declarer  that 

u'  ti»?  hardly  ever  finds  a 
■ho  tjflwvi**  imiiualifiedjy  ibe  doctrinea 
ftbc  pmlpit  Y«t  he  h«M  faUh  b  the  reality 
aod  |iermAiienee  of  religion^  whoee  efl»ence 
tMA  bMSi  overlaid  by  ^los^ea  and  supemtl* 
taott.  tfi  thtA  liook  he  hopes  *'*  iu  a  meaaure 
loJeidyi  it«dent  to  diK-nminsti^  bt<tween 
ih*  efMieKmt  and  pennancnt.  bctirecn  the 
M«ttpor»l  aBd  the  eternal ;  and  to  know  that 
m\Sin  llivy  iii*J  dotiht  ant!  T<-\f-H  tbc  evanea- 
MBt,  iiie  locil,  or  '  y  j^hould 

lad  »«y  ttot  r  ,  :        mcnt,  the 

at,  or  the  eSomat/*  He  lays  down  oa 
tH«  faith  of  U(G  AcieutiUc  world 
the  pnpodikois  thai  ^  tlicire  U  an  infinite 
bil«|||*^r  -  ~  we  mil  God ;  man  U  by 
HKtar^  J  '««(iof ;  e^^r?  rellfrion  hnti 

in  It  •  wdJcuh  c?f  t  ^clu^ 

■ivtl^  €n»,  or  foot  vely 

iflflae  rtfvlailifti.  '^*  1  *  o  w 

iImI  filkkn  it  tti»<  t  1  its 


esienlral*  arc  one;  that  God*8  rerelation  is 

universal  and  conthiuous ;  that  God  hoa  been 
no  roore  mindful  of  one  mce  than  of  another, 
and  ta  Inirtiancnt  in  the  universe.  especiaUy 
iu  intelligv^nces ;  und  ''  that  our  Bible,  aa  the 
other  Bibles  of  the  world,  xb,,  in  the  higher 
sense,  but  the  hiatory  of  the  ot tempts  of  the 
people  to  express  tlie  impresstons  made  on 
the  mind  by  God  immanent  in  nature."  He 
further  seeks  to  discriminate  between  what 
is  divine  and  what  is  human  in  religion,  and 
to  show  that  man  may  reasonabiy  expect  a 
future  life. 

Th8  C0X8TAXTS  OF  Nature.     Part  I — A  Ta* 

BLX    OF    SpECtflC    GuATttt     FOR     SOUWi 

AHD  Liquids.  By  Fiunk  Wi«olks worth 
Clarke.  Wa^fain^un :  Smithsonian  In- 
Btitution.     Pp.  40y, 

The  author  publiohed^  in  1872,  throngh 
the  Smith^nian  Institution,  a  **  Table  of 
Specific  Gravities,  Boiling  Points,  and  Melt- 
ing-Points  for  Solids  and  Liquids,**  which 
Prof.  Henry  made  the  first  part  of  a  work 
he  was  contemplating  under  the  title  of 
"The  ConstanU  of  Nature.'*  Other  parts 
were  eontribated  by  Pmf.  Clarke,  and  one 
part  by  Prof.  G.  F,  Becker.  The  present 
volume  Is  in  effect  a  new  edition  of  Part  1, 
revised,  rearranged,  and  brought  down  as 
nearly  as  possible  to  the  date  of  printing. 
The  tables  are,  however,  modified  by  the 
otnission  of  boiling  and  melting  points,  ei- 
ccpt  when  those  data  seem  essential  to  the 
proper  identification  of  a  compound,  that 
want  being  supplied  by  Prof.  Gamelley's 
tables.  The  tables  contain  the  specific  grari- 
ties  of  5,227  distinct  eubstances,  and  14,405 
separate  determinations. 

EsTOMOLOOT  ron  BuoTKinrnii,  By  A.  8*  Pack- 
AUi).  New  York  :  Ilcnry  Ilolt  k  Co,  Pjf). 
867.    Price,  ^1.40. 

Tnifl  work,  the  author  of  which  is  an  emi- 
nent naturalist,  is  intended  for  the  ustt  of 
young  follM,  fnjit- growers,  farmers,  and  gar- 
deners. While  amateurw  and  ililcttant  cnto- 
motofHsts  may  find  uscf  id  bints  in  it,  **  the 
needs  of  those  who  wish  to  make  a  serious 
study  of  these  animals  have  not  b«!»en  over- 
lookiNl,  and  it  is  hoped  ihat  the  book  will  be 
of  some  si'rviee  in  heading  t^uch  students  to 
pay  mofr  «ttcntion  to  the  niodcs  of  lifo» 
tmn  and  structure  of  insects  than 

ha«  n  .  lie  in  this  country.*^    Fromi* 
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nenoc  16  gfren  to  ftcctmnts  of  tnjuriocis  In- 
iir*Ctt»  in  rt!|;anl  Mi  ivLlch,  ttcsitles  the  iiifttt«r 
here  fumbtieO,  refervoceff  tre  ttiade  lo  tle- 
floHpilre  worki  uid  reports  for  fuller  infor- 
malioiL  BoRiG  chiuigca  are  mAde  in  clas^ifi- 
O&tioa.  Believiug  lluil  mtsxft  of  the  lonref 
cmders,  such  m&  the  **  Orihoptcra  *'  and  *'  Titeu- 
lio-oeuroptcrtt  '*  ure  het4*rogeD<t>iift,  tmiiatur«l 
groups,  which  ought  to  be  broken  tip  into 
tfl0tinct  OflcrSf  SiLxtfen  order*  Instead  of 
eight  are  formed.  Considfrfn^  that  there 
■re  probmbly  about  a  inillioD  fpcde^  this 
number  is  thought  not  to  be  Coo  man^r.  The 
general  priticiplei)  and  deKiHpllons  are  fol- 
lowed bj  pdrtinjtar  accounts  of  in««ect«  in- 
jnrioua  to  agriculture,  with  prescript  Jons  of 
leinediei  against  them,  and  informatlcm  on 
oollectitig  And  rearing  iri8e>cLs,  dis^ccitne, 
preeerringt  and  inicr«>soopic  mounting,  and 
A  bibliogtmpbj  —  **  The  Entoniologist'i  Li- 
brary/* 

OtP  Axu  Ktw  ABTRO»o>nr*  By  RicinABP  A. 
PitoctoiL  London  and  New  York :  Long- 
roaiia,  Green  k  Co.  In  twelve  monthly 
parti^  i'p.  (I'l,  wUh  two  Plalm  eaeh» 
Prioe,  2f,  bci,  eacli. 

T^i  first  five  parta  of  this  worlc  hare 
tkoen  fceetved«  It  was  the  design  of  the  au> 
Ihor  to  make  it  the  pr(>at  work  of  hia  life — 
die  one,  bb  he  hlm^telf  ha^^  »ald,  for  whiclt 
•II  the  iraati9e«  on  oAtronoroy  that  be  had 
hitherto  produoed,  and  al«o  hb  astronoiinioftl 
««<*ayf  and  leciure#,  wen  preparafory.  The 
chief  object  of  it  is  to  prevent  in  |Kipular 
jet  BdentiflcAlJy  sound  form  "thoio  views 
€f  the  hearrnly  boflieo  which  are  ioeluded 
tn  what,  in  his  last  pocm»  Tennjuoo  C4ill«  the 
*Ncw  AitronoTuy*";  the  lifc-historiea  of 
worhU  and  Bitns,  «tud)t:!S  of  the  planets  as 
ItlnsirAtinii^  the  fta^«rs  of  our  own  earth's 
life,  and  of  the  recorl  of  the  earth  ju>  JUus- 
Crating  the  tife-hiftorif*  of  the  planets;  of 
Hie  sun  AJ  the  one  star  we  can  pxamlne,  and 
thus  as  teltin^'  ue  all  we  V"iiow  in  drutl  al^oitl 
flio  naturt^  of  otliff  siuia,  and  of  the  stAra  as 
innnirating  the  life  of  the  itoUr  system. 
There  are  also  prcsetitod  points  of  iletall  in 
which  the  astronomy  of  to-day  dtflen  ttmn 
'*        itj^oniy  of  :.  *  V  s(jo 

nt?,  amonj  riirt* 


Hisio«7  of  ooe  earth^t  patt  as  vdl 
life,  and  ctuxietA  and  metetmi  Fill 
tistlonH  than  ihi^  old  tmi'S  arv  giil 
tidei^  and  the  preceyiioo  of  th«  efittin< 
llluBtVAtions  aro  of  prime  cxcellen 
large  uumlier  of  tlietn  originat 
awanj  whether  liw  author  liail  vfin%{ 
work ;  but,  eren  ii  he  has  Irf  t  it  uJ 
that  which  is  already  puhUi^bed  en 
garded  as  a  valuable  adititUm  to  ai 
call'  rtd  as  giving  tb«**lAM 

on  « : 

VtiaiTicU4Ki»9C8iitrr  iiiiEn  i^tr  Tfi 
n  A  r  r  \ytu  G « ntmt  o  1 '  t 

view  of   ft  I 

Foodj?  orul  •  I 

Sell.  Vol.  IL  \mn 
Springer.  New  York ; 
k  Co.     Pp,  691     Price,  I 

TiiK  oool^'ntn  of  tlu)i  jwriti 
we  hare  here  the  four  numb 
atitchoti  into  one,  hardly  nood 
acfiption  than  tlie  iltto.    li  is 
with  rejiortJi,  analyse*, 
other  matt«*r  r«lat<d  to 
under  such  headings  as  "Mi 
and   Meat   Pre  pai  a  lions,"  ** 
**8u|?ar*,''   "i^piwV*    **  reri 
nomena,**   **Wo!er   and  Wal 
"  Frcsenfcs  and  rroferring  M 
Articles,*'  *'  Methods  of  Anal 
scopic    Inre<«tigaMons,**   **  Lai 
ttirc/^  and  others  of  Hiniikr 
facts  rcceire  attentian. 

A  &KKTC11  tit  tuv  ODt]i4)tto  I 

JniOM    llAJU.t    Tt1llf5»   TO 

or  nir  Kitnna      Dr  8am^ 
Nfu,  Ph.  D.    New  Yoritr 
Sons.     Pt».  1H6.     Prkc^tl 

T  Hti^    only* 

ehaii  ^   a   par 

aiDon^  U\«^  ¥av  vt^,  ^ 

tht  (Jerinanic  «  u  atj 

its  development   tjt  of  p«ni* 
early  timr:*,  bt^auie  of  Ihe^ 
whiclt  th^  G«'rmanle  stock  I 
langnage,  t 
Ir, 
'«  and  wu  1  aru^un 

•!^p|f^fi«.  fir-  ,i-4d  takw 
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«ofdfid  to  6«ffiiui  tlioug'lil  ttid  0<7rman  poll- 
ck«.  Tbft  **  *kclcb  "*  bcgitu  with  the  i^^eounts 
^  fi...  (:,,,,*..>  .wtr^jj  when  they  first  bc^an 
|c»  hy  ili^  Roftiaa  Authors, 

jH?riod*— *tl)«  "*  MeroviD- 
^n/*  ^^l-lret  Feudal,"  "Sec- 
FffuJal/"  a,i\:\  ition**  periods, 

"l**ilod   nf    (  nui"    ftuil    the 

of    ^  ,'    *3tiiitfi;;  in  1806, 

LititT  -  ocw  empire  lit  not 

Ttar  tliird  ititnibcr  c»f  thi»  proceed  ingB  of 
Uw  Amffitan  Sorictff  far  /Vyr/iiVo/  lintiareh 
(DtnifOlI  ftnil  Uphanif  GO  cents)  openB  irttb 
•  fiftpir,  bj  StijMi  Alice  C.  Fletcher,  on  the 
^8it|NntkfttttrAl  amonf*  thn  OmAha  Tribe  of 


too  of  WOfflftri 


rtrditi^  Ibeori- 
*"  of  death  into 
Ties  of  the 
,  together 
f  legends, 
n  *Phiin- 
I  of  tlic  LiTing,'  "  by  Prof.  C  S.  Feiroe, 
"  I*-'  ».rKj*  on  Prof.  Pdwe'd  Paper," 
imoy,  and  **Mj-.  Pdrce'e  Re- 
in riUtntici'^iti,  Prot  Pel rc43  states 
DaditJoii»  to  which  he  fiay§.  the  thirty- 
11  a  riftiml  hoUucina- 
nfd  hT  Mr(*sn*.  Our* 
conform, 
4  agftinjit 

tif  «fisry  oov  '  v^iic  caaee,  and  coa- 

duki  ihtit  *'  ■  .  .  ■i^-e^  00  far  as  ii  goe«, 
Witmii  to  liisaiiiUK'r  un favorable  to  tbe  tele- 
psdiifi  cha'ncter  of  the  phenomena.*^  Mr. 
Ganey  admlu  th^  wmkncaa  of  a  few  cosca, 
4af«gidft     '  liriooitl  cridence 

la  fiip|i'  00  itupoTtant 

r^J  Iff  dealii  with 

^  of  the  thirty- 
i  belais  rtc  ritndences^  and 

MMtM    ol    1  n  ili*tiill      Thi8 

I  im  followed  hy  brief  reports  from 
icvcaml  co<iifsdLice«.  The  cxperimonta  and 
IftTaamtaiiopa  ^f  tbn  Committee  on  Thought- 
TittBiffrencv  bud  yi«tik4  ljtti«  but  nej;a- 
tlvc  rcniha.  Tho  Comniittec  on  Expert- 
ital  pjyditttcr^T  had  roecived  flfe  hundred 
tl^tm  a  hlank  dcsimcd  to  t«<it  the 
|«c«nt<iiop  of  Mng 

df»wTitWrtrrTi  on 

Ft  left 

at^.  ,  ■  .         _  ,    ,.i  to 


he  haanted.  Of  three  hundred  and  nine 
men,  about  one  tenth  were  ttmre  or  le^is  in- 
fiiienced  by  the  first  three  superstitions,  and 
of  one  hundre<J  and  ninety^ne  women  about 
two  tenths.  The  form  of  tlic  fourth  ques- 
tion is  not  such  as  to  aeparate  the  respond- 
entB  who  have  a  belief  in  the  superi^tiHon 
from  tho^c  who  have  not.  The  Comnuttee 
on  Apparitions  and  Uauntcd  llouses  deemed 
the  iaH  part  of  their  designation  n  mis* 
tunnor^  aa  they  had  not  beeo  able  to  learn  of 
any  hou^e  which  was  reputed  to  be  haimted 
at  the  present  time.  They  reported  a  num^ 
her  of  wellauthenticatcd  cases  of  presenti- 
ments, and  stated  that  materials  for  their  re- 
search were  ooruing  in  quite  freely.  The 
Committee  on  Mediumistic  Phenomena  rc- 
(H>rted  that  profes^^ional  materializing  me^ 
diums  c^uld  not  lie  got  to  {pve  seances  under 
conditions  suitable  to  a  i^cientific  investigjw 
tion,  and  that  where  non-professional  mo- 
di umti  had  given  such  searuns  the  results 
wei^  negative.  A  paper  by  the  chairmaii| 
on  "The  Ba«i«  of  Investigation  of  MediunK 
iatic  Phenomena/*  was  appended  to  the  re- 
port.  This  is  followed  by  two  papers  on 
hypnotism,  and  one  on  "  The  ConsdouflneM 
of  Loet  Limbs.'' 

*'  The  American  Follc*Lore  Society  "  has 
been  formed  for  "  the  study  of  folk-tore  in 
P^-neral,  and  In  particular  the  collection  and 
publication  of  the  folk-lore  of  North  Amcr* 
icii."  Its  President  is  Prof.  Child,  of  Har. 
Tftrd  ;  William  Wells  Newell,  of  Cambridge, 
Ua»s.,  is  the  Secretary  ;  and  among  its  other 
officers  are  many  wellkuown  American  an- 
thropologfsui.  Ita  medium  of  publication  is 
The  Journal  of  American  Falk-Lare  (Hougb- 
too,  |3  a  year),  a  quarterly  magazine,  the 
second  number  of  which  is  befoie  us.  W. 
W.  Newell  is  the  general  editor.  This  num- 
l»er  contains  ten  articles?,  treating  of  Indian 
n^yths  and  customs,  folk-lore  of  the  Pcnnnyt 
vania  Germans,  s\tper6titioQS  and  tales  of  the 
negroes,  etc.,  together  with  departments  for 
notes,  items,  meanings  of  words,  and  titles 
of  artieles  on  folk-lore  in  American  and  for- 
eijt^  journal  a.  The  field  to  which  the  jour- 
nal b  devoted  is  exceedingly  interesting  and 
iiistmctiTe,  and  is  one  in  which  the  material 
for  sh^dy  should  be  selied  upon  at  onee,  for 
it  will  t^oon  be  too  late. 

Part  11^  of  Vol.  IX,  second  aene?.  of  the 
Journal  0/  ths  Acadtfnif  q/ NatuiHit  Seitncm 
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<j/  Philadefpftia^  compriM^  «  pupcr  hy  W.  B. 
goott,  entitled  ''Oa  CK>inc  New  &ud  Litilo. 
Known  Creodonte,**  d&scrlt>mg  MtMmtfx  oh* 
hisideHg^  HifanodoH  hoi^fiu*^  fttid  Bef«ra] 
Other  species,  with  three  plfttee^  and  a  paper 
Uy  Henry  Fairfield  O^bom,  entitled  **Oo  the 
Structure  and  ClasaiflciLtion  of  the  Meaoxoic 
Mammalia/'  with  iwu  {»lates^  and  a  omsber 
of  figores  ID  the  text, 

The  EiiJia  MikhcU  Seimiifio  Sodd^ 
(Chapel  Hill,  N.  C.)  givca  evirlf?nee  by  Ha 
J&amal  that  ii^  fifth  year  haa  litn^n  one  of 
activity  and  progrei^a^  and  has  contribiited 
to  the  advancement  of  science  in  iba  South, 
Fifty-five  papers  have  been  prcBenled  to  the 
society  during  the  past  year,  dialing  with 
aubjecta  in  chemistry,  mathematics,  ichthy- 
ology, entoniolo^,  meteorology^  etc.,  a  large 
part  of  w  hich  arc  published  in  the  "Journal/* 
Efght  regular  mectinga  were  held  during  the 
year^  and  three  public  lectures  delivered. 

The  first  number  of  Inati  Lift^  a  pcri^ 
odical  bulletin  of  the  Division  of  Ento- 
mology, United  States  Departiueot  of  AgH' 
culture^  appeared  in  July.  It  vrill  be  ijtsued 
imder  the  direction  of  Prof.  C.  V.  Uiley, 
United  States  Entomologist,  and  is  designed 
to  contain  short  papers,  notes^  and  corre- 
apondence^  which  it  Is  desirable  to  give  to 
the  public  without  delay,  or  which  would  bo 
loo  diaconnert^'d  for  ujse  in  the  annual  reports 
or  in  the  special  bulletins  of  the  dirision. 
The  present  number  eonUdns  a  variety  of 
InformatSon^  con*iisting  of  descriptjonfl  of 
•ereml  Doxioos  inoeCts,  notes  on  the  babtta 
of  others,  and  records  of  experience  in  using 
eertain  insect  •exterminators,  all  of  which 
promises  well  for  the  useful oe:is  of  the  pe- 
riodfcoJ, 

In  Fadt  oBtnti  Ireland^  Mr,  Alrr^md^r  B. 
M^DowaS  pr««entfl  the  conditioo  of  Ireland, 
and  the  changirs  It  has  undergone,  in  p'n  phie 
dlagrums  or  by  oirvea  (Edward  Stanford, 
tfOtirton^  Under  this  syetem,  plates  are  pre- 
sented  fhowlng  the  relative  changes  in  popu- 
lation in  Ireland,  England  und  Wale«,  Scot' 
land,  and  Ixmdon,  by  dicades  alneis  1801 ; 
■ad  tbe  t(tali«ttic**,  in  Ireland  of  agrieultnTc, 
ddnoation^    emi^^ration,    cviettafi«,    driLnkriv 
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eigniflcsiU  polntii    Tbf^  vti'C 
these  dkgrmroa  tna  <^  onm 

in  tlu»  studj  of  the  I  •  i  <  ^n. 

tatnly  show  at  a  glaniw  nuu-b  iM 
lake  conslderuble  rtadtng  to  learn  c 

The  Cvltoquia  taiif%a  of  Me.  ^ 
L^Oogt^  of  the  Mieliigan  Stal« 
School  (D.  C.  tieath  k  (>>,)«  Ea  a  { 
of  difttogues  intended  to  form  the 
vserdacs  in  oonTcrsational  Latin. 
outgrowth  of  methods  puri^ued  bj 
tlior  in  his  own  cLt^^i^^  und  mi 
diaJogOM  luiTQ  been  tested  by  a< 
Its  purpoM  Is  to  give  greater  Inti 
life  to  tlic  study,  and  more  Uior^ 
The  dialogues  give  tl»e  rv"!  i 
expressions  after  wlileh 
be  carried  on  about  the  uui-j. 
while  Uic  notes  iJuLidatc  tli 
and  idiomadc  pocultartties  wl 
der  notice 

In    S  mit  from    Prt 

KomtlU^  '>,M  (D   tX  Heal 

Prof.  Georjf  O.  i,'urrit  has  prcimfl 
lection  of   Latuartine^s  \Hm\ 
for  schools  and  classes.    The 
aentcd  Is  a  poet  of  the  hig)i 
Christian  Virgil,  only  great 
pure  and  refined/*  In  ihf  w\l\ 
the  choice  gtveti  a  fair  teat 
Kotos  ore  appended,  whieh 
matioal  and  literary  In  cbam 
of  Lftmanlnc<*s  life  ia  givrn  v 
bj  Prof.  A.  WilOuniH,  of  Brvi 
on  the  **  Oenoral  Character  ol 
adds  to  the  value  of  the  work 

An  Inland  FiMhtmtoft^ 
(K«w  York,  (Joltuberg^'r),  i* 
French  author  of  rising  fame. 
is  Jnllen  Vtaud,  and  be  sei 
Franco  (Tbi new*  War  on  a  Kr«( 
^l    Th# 
ing  his  <. 
niehed  Uint  ¥ 
stories  and  p1: 

ceplabli^  i  fl 

tbough  wii 
his  home  near  i 
larqualltiea.     1  .   .... 
done  by  Clam  Cadlct. 


If  JfaMl  MooM  of  nil]i4«»pMi. 

"  l*rijitJjt4;  OAc«. 


r,     Stporl  of  tiM  CommtMloofr 
liltr-n     aitfw  Vork:    G.   f*.   jnitfifttu'i 


^i^  CalMl  atoM.  M,  Loots  ;  QMtfv  H.  irMd. 

r^  tit. 

ttobMt  e;tMrk«  A 

C3iM.  %  tl,   »ro'  I  'i#lrrml#  I'aqm  of 


fcn  «y 


A> 


ivlMt.    IkmhktgiMi:  Uortnimut  VnaUt^'OaHo*. 


lUkw  %  If  .H  Il^C&teacv    Gloaolii,*  Oturt 
«fite  S«rtirAliMilBOoMa  ^tr9«9»0m\m.   mmwL 

iif*MiT  "^i  ".rr      1%    i*r»»i  Xewotatt  of  thm 
it^mj tit tmnr^m^t^pmif.  CblMgo: 

C  t.  *  Uo.  CWtoifii.    4  (M  of  nail 


Aatniftl  Utftootf*.  r«t 


^c^    !>.»; 


HM^iik  AffVuilw**  CvllPr*  of    l^xptftiBtfBte 

H  r  tMt  H«tePB.  ?(««  T«rk;  a  P.  l%tiA«D*i 
Malir.  fMrt^  Vlicwiii  IMMlUn  X>«ltffAteft* 
SmI,  T1_      -     71k#  rvMAi^C*  ir«Mnw  19H7. 


Stm  Tovlt  Aotdtmr  of  Kftlnrm]  Sdiacwii*,  AsiiaIi. 
H<M.  6, 6, «iid  t.    f'r    *'^"'  ""h  Mtti^i. 

Oh1o«  Hrport  <  :  :  >aM  of  HraUih  fbr  th» 

Tmt  finding  Orii>  l*p' ^^O- 

*'  rrintom'  liiifc  ^  Vol.  I«  Nov  &,  Scnif-Honlhly. 
New  York.    I>  4^1, 

l«Jitr,  a  V.  Oa  t!i«  rait*<?t  ©f  VtHnUtm  Id  Or* 
inuilf   BodJei^     B&tetn,  Mam.:   Thta  »«Iem  l*raM» 

RooMvrlt  Th«odoT«.  KuM.vt  on  f>itc|toi]  Tolt^ 
Wru,     Ktfw   York:  O.  P,  Putiuua'i  touft*.    i»p»  14 

Lfikxry.  .Uitictt  TUaoitA,  TuMtkioiAi  Al«.      lt«- 
(ibcrwcwMl,  Or  org*  A  C© ,  CfeVriwro.    T1j«  N^w 

Stinaii^W,  MannJi}  of  Cliimtitry.  8«<«<Mi4  a^ 
IUm.    rtillAdel[»bU :  Lc«  HmOiivt  A  Ca.    I'p.  4T9. 

(iwiilii  Frt*  SthooL  K<»w  n^Hlfiinl,  M*«*,  Con. 
dlttniw  of  Adm)ii*l()ii    aud    Bvtcndon^  Cour«M   of 

T««i.*.  riitT»r»lty  of  64)M>olofQeai1ofx.  TUm 
of  l&tlmcUoo.     FjK  4. 

Tnitod  ButM.     E<^rorU  tnm  Comitto^  ll«r, 

lasa  i>p.  iinv 

VnitMd  6Ui««  KfiltQiut  MoMitm.     P«oee»AU)|t 

WhltnuDB,  €.  0.«  md  AlUt,  Edwwd  Pli^lp*.  Jr. 
•%ronnuil  of  Morphotoirjr;*  Aofoat,  l&a^    B««toB  : 

WlM-,  FnyS*rick  flowiird-  Aoi«H«kq  rrt«n«ii,  in 
tti«  Tenth  United  t4tAt«ft  Oniilt.  3itw  Yofi:  Q*  K. 
l*uU«aiV  Soda.    Pp.  BQw    ^  ocittAp 


POPULAR  MISCELLANY. 

Df«th  of  Rlelimrd  l«  rroeur.— Hr.  Rich- 
ftrd  ADttKmy  Proctor^  the  liifitmguidUod  irritcr 
Aiul  lecturer  OD  «Mronomy  «n(S  tittic^r@ijbj<!ct«, 
itl^  in  Uili  diy,  SvptGmbf'r  I2tb,  of  jrelloiv 
f«rcr.  Ho  hftd  left  hl»  home  nt  Oak  Lnwn, 
Florida,  Ca  go  to  Englanrl  and  fulQll  Bome 
leotofv  cngigemenU,  iind  Inid  eugnged  |>a8- 
Mg«  on  onus  of  the  8t<*amcrs  a^^pomtcd  to 
«ai  on  the  fotiowiog  Satimhj.  He  wn»  ap- 
parctiUy  f  A  good  hcftUh,  and  there  had  boon 
tio  yetlow  fercr  at  Oak  Lawn ;  b«t  very  tooB 
ftfler  rettcliitijE;  hU  hotel  he  coinplami^d  of 
b^ing  UL  A  doctor  w^s  iPtit  for>  Ilts  diH- 
eoM  tepidly  developed,  fie  wns  tmtisforrf^ 
to  the  ^nUard  Parker  ilu:*piiat,  iin4  died 
lli(!!r«,  in  Icia  than  sixty  honrx  after  he  woa 
ftrft  taken.  A  portrait  of  Mr.  Frtx-top  anil 
n  flkelch  of  hi«  Ufe  up  to  thnt  thno  were 
pv«o  bi  the  **  Monthly  "  for  Fchruary,  IB1%, 
EiA  life  hs4  lw»<?n  »  »«ry  bu?y  one  ^Im^ 
then,  lie  ha»  written  inoei«antJr,  oontnhut^ 
Ing  to  joumnU  of  eTer7  kinil,  on  a  gn?at  tm^ 
Hety  of  itibjoctA,  b«t  always  with  the  nsotf 
IfitereM  on  those  relating  to  anlrononiy,  A 
few  jeara  ago  h«  ftArt«d  a  pcriodleai,  lifvt 
wMkly,  aftcrwftrd  monthly,  oaUed  **  Kiwvwl- 
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•**K*i"  •^J'lcH  wim  ilct'Oied  principftlly  to  llm 
popttlariasaiioti  of  Bclence,  and  to  wUIdi  he 
WAB  him^^lf  A  irolummotts  oontribator,  writ- 
log  on  nil  porta  of  smbjecta^  from  "  Atiieri- 
e^nlnna  **  aod  "*'  \\\d*l  '*  to  Uic  purpoeoi  for 
which  the  rynimitlit  were  built,  lie  al^u 
wrote  aodcr  a  v:inety  of  »j^ature9 ;  in  bin 
own  name,  in  astronomy;  M  **  Edward  Clodd,** 
cm  dreami}  and  evolutiou  ;  as  *'  Thoniiut  J»W 
tcr,"  on  moralfl  and  other  abstruse  subjects ; 
a«  *'  llephiAto,^^  on  eh^^aa  ;  atnd  110  iLo  editor 
of  several  departments.  In  bin  cailicr  life 
hn  accompti<«hed  sotoc thing  in  odginal  re- 
ecopeb,  at  which  he  would  have  gladly  ooa- 
linued,  but  financial  embarma&iueuttf  com- 
pelled bim  to  do  thai  wbidi  would  bring 
money  at  once — and  bonce  the  proUtie  fruiti 
of  his  pen.  In  1884  Mr.  Proctor  married, 
M  bis  second  wife^  Mrs.  Hoberl  C.  l]iillery« 
of  SU  Jft^ph^  If 0.,  where  be  livt<d  till  be  re- 
moved to  HoKda  in  1880.  He  had  erected 
at  Oak  Latrn  an  obderratory,  where  he  waa 
Accufltonied  to  £pend  much  of  bb  thne^  reriir* 
log  Ul«  oHgtnaJ  work  of  \m  earlier  dtkjs^  aud 
Imd  been  engaged  in  later  yearn  upon  a  book 
which  be  bad  intended  to  make  the  crowning; 
work  o(  Ids  lift*  and  bi^  most  iioUd  tiile  to 
fame,  **  Thi*  ( Mil  and  Xi>w  Astronomy.^  tt  was 
10  be  publi^betl  in  twelve  monthly  part»,  by 
Loagmanst, Green,  and  Longmana,  London  and 
New  York,  \Vc  arc  not  informed  whetljur 
the  Dmnii»crtpt  of  thiti  work  has  beeu  com* 
plirUxl ;  but  wo  undcr«taud  that  the  mith 
p«ri  is  now  ready  for  delivery.  One  of  the 
lail  articles  be  wrote  woa  that  in  *'  U«r|Htr^«i 
Weekly  "  for  Sepr^mber  22d,  00  the  "  Moon 
a  Den*]  World  (Uui  not  Uke  our  Earth),"  in 
which  be  held  that  the  differences  in  the 
obaracter  of  the  lunar  and  terrestrial  nur- 
faees  are  owini;  to  ditfereooeA  in  the  extent 
to  wliieJ)  drnudnlton  h;i.N  worked  on  the  re- 
apoeUve  bodie;^.  lie  att*o  left  >evonU  auau- 
foriptii  in  the  bands  of  one  of  the  oewapaper 
-fjrndiaitea/* 

Tbf  Tfarbtiifr  of  PUfsUi  !•  SekMls,— 

The  Commiiti-**  of  the  AmeHcwQ  Association 
oti  the  TMchtQg  of  PhydicM  eiprenaea  the 
opinion  to  Itn  rapori  ib^i  the  teachiog  may 
bf^n  »lih  proftt  Jn  the  "  prammar-sebool," 

Ui*  or  in  the 


Upon  the  iendier/^  Wh«m  taa|*ht  la 
ntar-icboo)  and  by  a  Domfieiimf  ta 
abotild  be  done  mainly  bv  and  ibrnt] 
traUve  ei 

fttmplr^t  1 
aome  of  i 
adenCL*;  si 

by  the  teaeher,  the  pupib 
to  nrfieat*  vary,  and  extcuii, 
itndy  in  the  high-)»ch<jol*  i>bo«ld  U\ 
mony  with  the  fact  that  the 
of  the  young  people  who  are 
publie  (icliooU  receive  tbetr 
traioing  therei     It  ia  impoi 
atudent  i^bould  be  made  aifi 
to  a   limited  extent^  ititb  the 
pbyaicai  tneeatigntlon,  and  thai 
able  himself  to  plan  attd  carry 
upon  some  of  the  fiimptcr  pn 
scicnoei     In  a  bi^b-«€bool  o 
yean  ot  three  term#  each,  tin 
not  begpn  before  the  third  yi 
be  oaminued.  with  (hrre  botxi 
ela*'-  t  for  otii"  year*— 1( 

with  cxperimenta  b; 

Of  during   tii«<  fif*t  two  temii 
laboratory  exercises   in  the  tl 
oourse  tike  tlufl  abotdi)  Im  req« 
Ibninary  to  adnii»iou  to  aU 
lege. 

cient  i  Imd  abundaot  «ippol 

in  pi  LiiO  prep^nloryi 

embalm  if  iju;  io  U^eoma  aequala 
Ktracturc  and  Dome  of  the  fa 
phyiiieal  «(T»tem,     Heoci^  1 
among  them  from  an 
collegia  eiiated  in  the  pr!e«i^ 
Mempbid,  netlopotiJi,  SaK  i^ad  ' 
nearly  complete  medical 
grt«t  antiquity  are  atill  rtuti 
menta  of  other*.    The  Cbera  papjTU 
U  wr>  1  ratio  diarmcieni  Tfi 

tho*r  .TWHUugic 

djrnajity  ^i.  tv  a! 
oonventiooal    f.' 
aeetloQ  on  bjgicnic 
retnedlM^    Thi»  U  fv\]u0f4 
the  panuito  /»  ^^o6ia, 

atill  corajiif>"  " 
eaaei  are  t ' 

Henuua   dtUtiiona  of 


^tTTAR  mscszzAjrr. 
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VireBty^our  fir««eri|ttioiiB  for  heur-washeA, 

ciiB«  «lo|ii}«t<Kl«i,  ftitd  6p»  «re  given.    Among 

tli«m  la  atm  **%o  itimukic  Uie   growth  of 

it  fta  Sc5h,  the  mother  of  his 

,:  of  lJf>f»*n'  j^fitl  Lower   Egypt, 

kilic  blcArti*'!*"  which  c*iTio*«  uj*  b«ck  to 

I  bc^^onlb];  of  hblorle  lime,  for  Tcta  was 

ihm  tfoand  king  of  the  ixnt  dpimHj^  itnd  Us 

tttoUiar,  8«Ah|  mnj  have  been  the  queen  of 

Moofli,  tbo  foftndf  r  of  the  empire.     Under 

t  ttcttdiiig  of  ^*  The  Beginning  of  the  Mys- 

f  of  Mbtloifie,  Koowleilge  of  the  Motions 

f  Umt%  And  Knowledge  of  the  Heart, '^ 

Ite9ribc«l  Che  rc^seb  '*■  from  it  [ihe  heart] 

~i#  ftU  prurtft  *' ;  **  and  it  in  the  beginning  of 

Ihc  ?e««c1t  to  QAcb  organ."     Concerning  the 

Aj,  S  we  are  told  that  these  vital 

i[n  r  one  nostril,  ami  penetrate  to 

tbtt  htATi  ihron^h  the  lube  which  ctirriea 

tham  Into  the  bodjr-cairity  " ;  and  *'  there  are 

torn  t««mU8  going  to  the  two  ea»  together, 

Iw  «n  Umi  H«!;hi  aide,  iwo  on  the  left  side, 

cttnyii^  the  Ttta!  spirit  into  the  one  Hght 

cir,  Uiv  brestb  of  death  into  the  left  ear ; 

U^  k,  It  esucri  oo  the  ri^ht  sidc^  the  breath 

«C  4aatli  «nteri  on  the  left  side.'* 

^^b  PliglMlftl  t«fe-ll»  li  Wilef.— Dr.  II. 
^^mkw  ftmd  In  the  Britiah  Association  ac- 
I  0mniM  of  aomc  eiptorationa  which  he  bad 
L^Mfifd  on  in  oerUiin  Webii  caves  aa  ai!ord- 
^^^p  «f)<leiiee  of  uoeupation  by  ptelstooene 
^IMA  «od  ftolmaU  before  t4ie  glacial  beds 
mhkk  «e0itt  In  the  area  had  been  depoaited. 
fl  vma  f^f^nd  ihut,  although  the  caverna  are 
mam  four  hundred  feet  above  the  level  of 
Hm  M«,  lb*  Qiateriiibt  within  them  had  been 
bf  marine  action  since  the  pie- 
Boknata  atid  man  had  occupied  them. 
jt!  <^"i  »"^t-  a  amall,  well-*orkod  flint  fiaJre 
kn  x>ver«d  beneath  twcot j  feet  of 

KiM-tiJ  I  cM-u>c     It  seemed  clear  that  the  oon- 
i9U  «l  lim  cavern  must  have  been  washod 
bf  msHneacti  the  gneat  iub- 

to  mid-;:  ,  and  then  cov* 

lynr  marine  ^niai  und  ati  upper  bowlder- 
daj.  TW  author  )j*^lii*ved  that  the  flint 
Imfilaiiiaiila,  l«iti9B*licad«,  end  acraperi  found 
to  th  •  tatrrni  were  alito  of  the  mme  age  aa 
1^  f} ;  Hvtioe  tbev  mtut   all  have 

Ij,  t.    r.t   tvro^^iiicial   man.     Prof. 

\^i>  '  the  evidence  of  Uie 

ian  .iujr^  ft   fUiii^  dTiu  inWj  agreed  with  Dr* 
IBfiksV  gmdusiooa^    To  Hr.  W.  Tcng^llj 


ihifl  wa^  a  "delictona  di^coverr,**  inaBmitdi 
as  he  had  long  stood  to  a  great  extent  alone 
in  the  opinion  that  tho  nodule  flint  ttiols  in 
Kent*a  cavern  were  of  preglaeial  make.  The 
explorations  are  to  be  coutinucd, 

SttMeetB  for  InditJ^tHal  Tnliilig,-~Mr9. 
I^nni  Osborne  Talbot  thus  described  to  the 
American  Association  her  eiperienoeJ  of 
the  effects  of  a  little  iDdustrial  teaduuf 
upon  thirty  vagrant  boys  whom  she,  with 
§ome  other  ladie^^  had  induce<l  to  attend  for 
three  years  an  industrial  clasa  at  Howard 
Univeraity  one  morning  iq  the  week :  **  Wa 
were  limited  in  every  way,  but  we  fonnd 
thcae  children  of  the  lowest  kind  were  do- 
lighled  to  work  with  tools,  and  some  of  them 
have  set  up  little  carpenter-shops  of  their 
own,  and  support  themselves  in  that  way. 
The  moral  uplifting  was  the  best  result  of 
all,  and  it  is  not  likely  that  these  boys  will 
become  members  of  our  criminal  class.  Each 
boy  OS  he  entered  the  olasa  was  taught  in 
the  tailor-shop  to  mend  his  clothes,  and  Ia 
the  shoe-shop  to  mend  his  shoes.  One  lamo 
colored  boy  from  the  orphan  asylum  became 
so  skillful  in  shoemaking  that  he  could  not 
only  nuike  hh  own  shoos,  but  could  cut  up 
the  larger,  half-worn  shoes  and  make  them 
over  for  baby  feet.  All  of  this  I  term  the 
best  kind  of  economy,  especially  in  a  city 
like  Washington. 

CttBtcots  of  n  North  Carolina  StomiL^ 
Mr.  J.  IL  Spainhour  has  described.  In  the 
Eliaha  Mitchel  Scientific  Society,  some  relic* 
that  were  discovered  in  the  excavation  of  a 
mound  in  Caldwell  County,  N,  C.  Within 
the  mound  wa^  found  a  skeleton  lying  upon 
its  face,  with  the  head  resting  in  a  large  sea- 
ahell,  the  inner  surface  of  which  was  carved 
with  hieroglyphics.  Around  the  neck  were 
largo  bends  made  of  sea-ishells.  The  arms 
were  extended  and  bent  at  the  elbows,  so  as 
to  bring  the  hands  within  about  a  foot  of 
the  head  Arotmd  each  wrist  was  a  brace- 
lei,  eompos'.Hl  of  copper  and  shell  beads,  aU 
tentating.  The  copper  beads  appeared  to 
biive  Ijcen  hammered  into  thin  sheeia  and 
rolled  around  the  string,  a  part  of  whidi 
wa^  preserved,  N*^ar  the  right  hand  was  an 
iron  implement  like  a  chiael  or  punch,  not 
iharp-polnted,  but  smaller  at  the  end  away 
from  the  hiodle.    The  left  hand  was  resting 


: 
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on  Uie  oonres  turf  nee  of  m  seft^ihell,  tlic 
aonoive  ffiuiftoe  of  whidi  I  about  m 

Ikimli^d  siiiaU  beoib.    T  ^  carred 

•rttf  tJ«.    Tiro  otUcr  iikcltrtoii*,  on 

dil^  ibitf  ati6|  also  liad  ibdr  hc«di 

r«wliag  in  tb«  ooncure  surfAoes  of  sbclbif 
wbldi  were  niArkcd  witb  Uivrogtypltiea,  Se?- 
eral  oilier  akdctocu  were  found  hroond  aod 
above  iHe  (iHncfpol  one»  which  was  tboogbt 
to  bo  th«  remains  of  a  ctiieL  In  another 
put  of  tlie  cc*iDet(*T7  were  fottiMl  ik«i«toD« 
of  persons  who  had  evidently  been  biarkd 
alivc,  thdf  liaib*  havlo^  been  hold  down  hf 
larige  Btooes  placed  upon  theiiL 

SiBllirjr  FlBiBhta^t^Br.  Sbolair White, 
reocntly  medical  oSkcrof  health  at  SheiScld^ 
Eoglatid,  in  a  late  sanitary  ri*iK>rt«  rvoom^ 
nwDdSi  for  use  among  the  poorer  and  less 
Intelligent  inhabitants  of  towns,  ibo  form  of 
multiple  watcr-doflct  known  a»  the  trough* 
•lotet  or  water  latrine.  The  trongh  ia 
OOOpo^ed  of  Mtrung  g:lazcd  earthenware,  in 
•OOtionn,  with  a  )ieat  to  each  section.  Tlie 
•eats  are  separated  by  partitiunft.  The 
tvough  majr  coin p rise  any  number  of  sec- 
ttona,  A  p4>e  fitim  a  fluab-tank  enters  one 
end,  and  U  ItaA  a  connection  with  the  dewer 
•I  the  other,  a  trap  and  inspection  hole  In- 
tOTfening.  Water  stands  in  the  trough  to 
the  depth  of  three  or  four  inches,  and  it 
may  be  Hushed  automatically  or  by  hand. 

Inportant  Ireh^i^liiflral  MeoaiBPiitA. — 

Tb<T  AmeHeiin  Afi^« '  i  ecu  the 

Pn^HerviitioiMjf  An  i  m  reoom^ 

nsradpdthttt  tneawiirr  ,  a  for  the  pres* 

ervalion  of  the  folh m^^  ^v  irks:  Ghaeo  Oa* 
flan^from  the  forks  of  Kioavada  Cailoa  for  a 
dUtanee  ci  ci^bt  rniica  up ;  CafSon  de  Cbelly, 
OaBon  dH  blM(.^rt(\  and  W»lnut  CaAon;  the 
ruin  of  Fo&dil  CaM:k,  on  the  east  braneh  of 
ibo  Rio  Vcrtk\  and  about  fifteen  miles  south 
OfCatoi^'  On 

llanoas  i  >  uo 

the  0at  valleys  tii  iU*i  Liiwur  Mane«*«  and  the 
Cavate  \Mp^%  to  the  dndc^-oone,  about  eight 
milea  eaMi  of  FliijpKiff,  Aritona  Territory, 
The  report  continues  i  '*  Beside*  these  groups 
of  mlns  and  dwellings^  there  are  isolated  rr^ 
mains  In  the  TsrritoHMt  of  New  If exico»  Ari- 
soua,  and  t*tah,  numbering  over  forty,  which 
demand  prev^rratlon.  Thr  ^ui^bl^J,  which 
am  iMii  Ml  ItmXj  rcservattoos  or  grants,  and 


the  old  Mandan  ami  Mdtum  \ 
Pon  Berthold  lodii 
to  be  prcsefTcd  when  Ihcy^  \ 
h>ibite<l  by  th«  Indiantp     Also  i 
and  village  elten  in  AbMlia." 
tec — Alice  0.  F1i*teher  and  T.  K.| 
hare  oansed  a  bUI  to  be  intt 
grese  pn^tidlng  for  a 
Slesico  for    the   riurt.(iM* 
study. 

rii4»i   af  PkotcfTiphr  la 

^ome  of  the  spplic 
t  >  fieientiflc  purposes,  I 

man  Wood  roeniiiiu^^  as  among 
tages  of  the  art  for  such  usi^s^  \ 
absolutely  unpicjudiccd  obacrri 
sittre  plate  records,  witli  ab&< 
the  image  tlirown  upon  it 
surface  further  has  the  ])ower  i 
fecbU*  impresstoos  of  li^bt,  so  1 
U  produced  by  the  long  contjnn 
Yibtations  too  feeble  to  hav 
untU  they  hsYe  been  alloweifl 
upon  the  pktc  for  a  «i 
while,  on  the  other  htnd^  ^ 
of  sudidotit  energy,  can 
effect  in  a  time  wliieh,  to  hutnan  a] 
tion,  seems  infinitely  small  Ag 
tographie  piste  is  affected  by  i 
the  eye  is  rjuite  insensltifa,  anj 
aid  we  can  take  cognhnnee  of,  I 
rays  beyond  tlie  liniitM  of  the 
trum,  of  the  bi;;bc5t  and  of 
frangibilUj.  Thn^,  the  phot< 
will  rfHx>ni  the  impnsAiiion  of  an 
amouQl  of  detail,  to  reproduce  «IMl 
other  method  would  rrqniee 
and  labor.  The  most  bupn 
which  hate  been  rendered  by] 
to  sdence  are  in  astronumy ;  iql 
of  the  moon,  of  the  lun^  and 
which  poiuibly  eviinese«>nt  pU 
pTit  on  permanent  rr«,iml  for  1 
af»rr-Y^ftr».      Thf  work  of  f*^t5 


fact,  *el  in  n  new  aj*p(;i*t   by  i 
tograpliy,     Tben  we  have   th»?| 
of  the  nebolv,  one  of  wbidu  \ 
view  of  the  nebula  in  (Hon,  Ml! 
deelared  lo  be  one  of  ilie  j 
mcntJ  in  asUosiomy,  of  a  vain 
that  «l  all  the  cf  e-Miacrvntloaa  i 
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gpcctroscopjr,  by  whiob  great 
bftTe  been  mode  rcitpecdng  the 
of  the  hcftrcnlj  bodies^  pbotog* 
In*  hail  It  an  ttA  own  wsy.  Metcor- 
iiliigLili  bats  oiAde  a»<i  id  {ibotognLpby  in 
^Af|r.<i^  K-ic^  M  in  application  to  i^cJf-re- 
*«nt«  of  varioud  kinda,  and  in 
ionni  and  di^taoce^f 
chemistry  and  pbysics, 
lie  work  bas  been  done 
hf  l2i9  cuDarm  nben  aili<>d  with  the  spectro- 
MOfie^  In  thi*  biological  Bciences  and  in 
tlus  appUcatioDs  of  pbotogmpby 
luiTi!  been  miny  and  T&riousi.  Autbrnpology 
a  irabiabli)  aid  in  pbutngraphy,  wbidi 
reproduces  and  pen'^tuates  tbo  types  and 
pceuliaritica  of  raeca  and  of  mdlviduala.  In 
llkf  alodj  of  natural  bbitory,  probably  the 
I  iiufioriant  «otk  doni^  by  pUotograpby 
in  tbc  direction  of  pbotiMiitcrograpby ; 
wui  \u  muAk  fcaearcbcs  as  iho*e  of  Mr.  Muj* 
Iiif4g^  afid  M.  Mar^y  on  animal  locomotion. 
Tbi  vdiin  of  >y  in  gt^o^apliical 

ia  now  itnitt^d  that  an  ex- 

plorar  woald  almost  aa  soon  think  of  start* 
log  without  a  rifle  aa  without  a  camera* 

Ttef>S«eioBl0«r  ttf  Psfet^SoMid  la- 
dinib — ^A*ooit!in2  to  Mr.  M,  EcIIr'8  account 
of  **tlir    I  f  PugtJt  Sountl,*'  in  the 

Amerini  t^iTi,"  tho  Kiiiquallies  di< 

Yida  tint  jcaiT  into  thirteen  moons,  for  each 
oi  wUdb  cbcy  baYc  scpankte  names;  also 
for  tite  «mslog  attd  waning  of  the  moon. 
Hie  daytluie  la  iJQffided  into  d»wn,  Bnnri^^e, 
feiwiwm,  oooQt  afternoon,  iunset,  and  dunk, 
Ibe  olgbt  bai  the  etngle  division  of 
Tbaae  Indiam  obtained  the  idea 
0f  fiMday  from  anotiKT  tribe,  before  the 
and  after  that  met  on  Sunday, 
pnycd,  and  tried  to  purify 
td  throw  away  tlieir  bad  and 
iWr  boartit  p*oi\,  Titey  alao  married 
on  tlial  day.  Among  the  Twanas  Sun* 
ifaj  Wttam  lioly  d«y«  and  thv  other  days  are 
»i»v  i^.f  two  %Uf%  p.%»it,  etc,»  except  Satnr- 
h  mrans  **  alongt^ide/*  that  ib,  of 
Hardi  la  **  getting  warm  ** ;  Angutt, 
lelKNla  iia  boma  "  ;  Oetot»er,  '*  the 
^* :  etui  Norember^  **  the  grasa 
llilo  il»e  ^oond.**  The  people  are  gen- 
ill  fklil  im  one  anolbcr,  with  obii^a^ 
wi  naoy  jn?«fi'  ftmding.    The  ditbts 


are  fi4»1dom  heard  of  except  when  trouble 
Btiaea  about  aometbing  cl^e,  and  then  there 
is  a  general  turning  up  of  otd  scores  for  ten 
or  fifteen  years  bac^k^  and  of  the  debte  of 
relatires  and  wife^d  relatives.  At  one  time; 
says  Mr.  Eolls,  an  old  Indian  living  nt 
beck  was  tuvited  to  a  potlatch  at  Skokomisb  ;~' 
be  accepted  the  inntatiuu,  but  while  attend* 
Ing  the  feast  bis  housis  was  broken  iJito  atid_ 
robbed  of  property  of  considerable  ralue 
As  be  could  not  find  the  trespasser,  be 
claimed  that  the  man  who  invited  him  to  the 
potlateh  ought  to  pay  him ;  because,  if  the 
giver  of  the  potlatcb  bad  not  induced  him  to 
leave  home,  hi  would  not  have  lost  the  arts- 
clea." 

An  Evil  ef  Clvt1lzA(l0D«— A  curtona 
count  of  the  Yakutal  Indians  was  given 
Prof,  William  Libbcy,  Jr»,  in  the  Americaiil 
Asaocitttion.      The    author    mentioned    th#' 
strength  of  the  men  as  contrasted  with  the 
bent,  labor-wasted   bodies   of   the   womcni 
their  aptness  in  mecbanictil  arts^  their  stric 
idea  of  property^  their  superstitions,  which^ 
are  valuable  as  influendng  fortune.    A  whole 
tribe  got  bap  tinted  lo  change  their  luck,  and, 
when  their  luck  did  not  change,  the  mission- 
ary had  to.    Their  rapid  decrease  in  num- 
bers was  due  to  changes  in  diet  and  clothing* 
In  their  climate  the  canned  beef  and  cotton 
overalls  of  the  white  man  proved  poor  Bub> 
eiitutcs  for  seal-fut  on  the  inside  and  leaU  ] 
ekiti  without. 

Lneigf  iit^ — By  the  "  hicigen  *^  apparatus, 
according  to  Mr.  J.  6.  Hannajt  ^  light  is  o\y 
tained  from  the  burning  of  crude  oil  wbiob  i 
exceeds  in  efTectiTe  illuminating  power  i 
artilidal  light  yet  invented.  The  working  of 
it  d^j>end8  upon  the  action  on  a  powerful  jet 
of  mixed  f^prayi  hot  air,  and  hydrocarbon 
vapor,  driven  by  eompressed  air,  of  an  aapi- 
rated  sheet  of  hot  air  derived  from  the  ftt- 
mospbero.  The  flame  takes  the  shape  of  a 
cylinder,  tapering  at  both  ends,  about  tbr 
feet  long  by  nine  inches  in  diameter,  is  in> 
tensely  white,  and  i^i  without  smoke  or  smell. 
In  this  form  it  is  available  for  open  spaces 
and  workshops,  where  a  lateral  diffusion  of 
light  is  wanted.  Modifications  are  impose 
upon  the  apparatus  to  adapt  it  to  abno 
every  kind  of  building  and  work  where  it  Is 
dcjiiied  to  cost  a  large  iUumlnatioin  over  an 


frregiilar  cpaceL  In  one  form,  a  %lit  of  f ratti 
olno  to  eleven  thousand  candko-power,  ^  act. 
ufl)/*  13  obtained,  wtiibh  out  only  bo  com* 
pared  with  a  conflagraUon.  The  sixe  of  the 
0«n]€  is  ^o  large  that  the  «hai5uw?  It  cmaU 
are  nebulous  at  the  ed^,  «iid  the  Tolumc  of 
tight  go  greJit  that  the  aliadofrs  arc  partial ty 
illuiiiinAtcd  b}'  the  rctlecitoit^  from  surround* 
ing  obj^ctf,  aud  the  ehaip  contraata  and 
black  shadows  of  tbti  ckclric  U^ht  am 
mtotded.  The  same  principle  is*  adapted  for 
iMkating  pnrpoaes  in  the  pj^rigen,  which  gtrca 
m  fnmajoe  free  from  sulphur,  dust,  and  trv« 
oxygen,  and  of  an  abaijlut^,*Iy  steady  tempera- 
tore.  The  advnntagtje  arc  claimed  for  lud* 
gen  of  low  cost — it  being  one  tenth  that  of 
gas-light  of  corresponding  power— <uid  ex* 
tretne  eltnpUdtj. 

fifty  Teaw  of  SinlUry  W«rk,— The 
progrcM  of  sanitation  in  England  daring 
the  fifty  years  of  the  Queen't  rvi^  haa  been 
reviewed  by  Captain  Douglas  Galton.  Af- 
fairs  were  in  a  bad  condition  at  the  begin- 
ning of  the  history,  in  the  absence  of  sys> 
tematic  methods  of  countei-acting  the  natural 
accumulation  and  operation  of  prot^agatiug 
eonditiona  of  disease.  Parochial  adminis- 
trations operated  mifichicvoui^ly,  in  degrading 
the  habitations  of  the  working-clasaei  and 
checking  tendencies  to  impnjvenient.  The 
window-tax  hod  been  in  operation  one  hun» 
dfed  and  fifty  years,  to  foster  darkncf s  and 
bar  out  vcijtilation,  Waier-auppUea  and 
the  dii?po«a!  of  *ewa^  had  harlly  been 
thought  of,  except  in  lite  lander  towni*.  Tlie 
flr^t  complete  regi*<tration  of  vital  ttatl^tias 
was  made  in  18S8,  A  report  of  the  Poor- Law 
Commlfi^oners  on  aanitary  conditions  em- 
bodied many  rccommendattoni  and  prinei. 
pies  that  hare  since  been  rwogntac^  In 
legiiilation.  It  is  now  c**mptited  thai  by 
nienn!(  of  the  meaanres  that  have  b<Mm  made 
effective,  the  annual  saving  of  llfcs,  orer 
the  prcviou»ly  prevailing  di'aih-rate,  was, 
duHfi;:  rRflO-*70,  4,004  ,  duHuR  LfitTO-*80, 
13,920;  and  from  IHm  to  1881,  g1,<W7. 
The  whole  death-rate  for  En;;land  and  Wale* 
i,..*  t.^ti  rcdnoed  from  2:2 *u 7  to  19  02  per 
of  deaths  by  nymotie  diseaaej,  from 
'I  .«^  to  r7I   per  l,fM)0.    T^    '  meni 

lo  the  last  fioint  in  urban  di  not, 

llOflrVr-  tijVO     kept     p3»Jf 

The  prMcnt  < 


oondit^on  of  the  p»op1a  affords 
denee  of  geneml  hw 
feature  of  the  legH 
century  is  the  rooognitiun  of  tUii 
that  when  large  numbers  ar«  oong« 
comruunitk'S  the  doty  of  prcventil 
from   this   aggregation   reeta  on 
m  unit  J. 

The  ftelatloa  of  ftMla  to  lloliti 

riationit  fo   plant*?  are  often 
dilTrrencei  in  condjlioni)  of 
which  are  imperceptible  to  t! 
that  different  planU,  peooeedl 
of  the  same  f>od  nnd  growing 
arc  hardly  ever  precisely  aliki 
shall  Ward  has  shown  how 
be  occaaioned  b/  conditions 
root.    The  active  roots  are 
fine  hairs,  which  go  out  amlj 
tnoiisiture.     The  drier  the  i*oil 
ditllcntt  to  get  njolfture  (roi 
thleldy  set  g(*ncrally  are  the  ti 
conjii<^ta  of  innnmembte  fine 
ferent  shape*,  sizcs^  and 
each  of  these  particles  is  oovei 
Uyer  of  water,  a  water^bta&l 
hcres  to  it  tcfiadously ;  althi 
moiature-coatlttg  eieeeds  a 
they  will  yield  the  sur^tlus  op 
There  are  space*  belwwn   il 
each   enrekipcd   In   It*    war 
these  intcnpBccs  influence 
water  which  can  he  hdd  lui- 
If  we  cun  auppoMt  a  mill  to  b 
the  tnter»pa*t»H  will  Iw  ftlkHl 
the  ooil  ii  made  moist,  aoio 
driven  out  as  the  water  comi 
place.     If  the  soil  Is  made 
all  or  nearly  all  tlio  air  may 
though  tlus  seldom  happeajk 
of  the  nxit'hain  arr  ehicfiy 
MlTen  in  ih»^  do*c«i  manner 
ul  fi  ~ 

attu 

the  piant^  Buii,  with  it,  w\ 
matter  It  may  contain,     Jfk>roi 
it  oxyicMu  dift*olvfd  from 
and  tkis  otygeo  is  ea^enthit 
the  mot'halra.    T^  effect  nf 
orypen  la  then    ^    '   -"    " 
of  the  root*h:i 
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,  tmt  ibr  firoeMM  to  eootmaallj 
mb:  tod  U  U  what  ocoum  In  |iUttii 
1^  in  ftn  ovcrirrl  mmL  In  lus  op^fii 
•oO,  oa  ihe  oUier  buid,  even 
liMflk  H  ^  AppAreally  rcry  drj^  the  it»ot- 
Mb  Moitlplf  ukI  (lvv^f[>  an  ^loQUtiiug 
pmwr  10  ittil  Btul  ibflorb  w«tvr  ;  atiU  » 
kaltlif ,  wIMtiot^d  pUnt  can  l^e  up  wmter 
f^vm  •  Mitt  vliidi  b  to  aU  ftppo&rmtioe  air- 
4rfi  «k««M  &  tflni  wb&eb  btti  not  bftd 
linie  19  ilifrelofi  li#  rooi-halTi  in  fufflcicnt 
amtei*  totakeialbt  ftrmly  adb«re&i  iratrr- 
ron  noDMBiiitti  perUctea  uf  Miil  wotitd 
■ad  vHImt.  SoUi  are  soluble  for  pur- 
iioiftr  |4ftASa  «>r  aot,  fteoontli^  u  they  eaiu 
•r  sflHy  sBilvr  ibv  ctrmmaUiioeit,  alTortl  lb« 
air  M  tte  fm0m  that  iKa  planti  ticrd.  Hany 
plMM  iBMrfaL  ti)  an  open  toil  witb  pkntj  of 
mmk  lA  It,  bitl  will  n*H  (cmir  in  a  atlflT,  ^t% 
mA,  Tbe  bfsrier  aoU  la  milamrable,  not 
■aBBBarilf  liooaiuc  It  ^iam  oot  eooteia  llie 
f^lPK  lbod4iaierla1a,  but  becauae  lla  par> 
lidn  iiv  00  amall,  mi  el<kidj  t>aok<Hl,  atiiJ  m> 
fiMoslito  of  BBubUire,  tlmt  the  root  tmt rv  do 
odC  mya  vdb^oi  <i\j^vn,  Root-boiri  and 
■aoio  oiA  BOl  frofr  or  act  iinloia  tba  torn* 
pofoBiw  la  fat^ralkt* ;  and  a  otoa»,  ««i  acdl 
mmf  ba  too  oolil  for  %ha  rooto  at  a  time 
«kM  Ml  «p«iik  drier  aoU  (espoacd  lo  fimilar 
mmMmiB  aa  re^rda  aafkAhitto,  etc.)  would 
boTo  a  digHO  of  vanntb  fjivonii»Ii^  to  ihiMr 
^mrtb.  TW  oponing  up  of  alilTcr  Moita  by 
i^oatlot  pfoemata  in  uae  la  to  be  ftgardod 
aa  m  voaaa  <if  letliiif  in  otf,  and  theficforo 
«t|iffV  10  iN  root*. 

Tit  teft  of  waitkif  (teLr^Prof,  Clian* 
Aaa  teltrto  «rtioMU«  tli^  wHicbt  of  the 
^iA»4lood  aliiaii  daily  tmn^  over  London 
atoboat  fifty  tons  ol  solid  carbon,  and  two 
lisitod  and  if  ty  ton*  of  cnrboD  iti  the  form 
if  bydwioatiwc  ami  carbo<Qlc*otidrT  ga<^e«* 
Mwliiirid  froni  tb«  arera^  retult  of  %cku 
■odr  tif  tlie  Snoke  Abalement  Gtinmilttea, 
iba  fsSaa  *f  eoal  wasted  f^rom  domeatlo 
fP«Ma  tvHdiM,  optm  Ibe  aanttal  conaump- 
lli»  oC  f  re  miliioM  of  pcojik  tn  ££,2ft7«0<X». 
1W  vMt  of  eutifrv  on  lUa  waated  ooal  b 
fjimlalad  lo  be  £tes,7&n ,  ubile  the  nn- 
■MHBwy  pftaoaei?  of  aboti|  1,000^000  bomoa 
IImv^Ii  Ibe  alretfia  in  dmolog  It  adda  Tory 
■riaady  t«  tbo  cvoi  oi  aireei  daanin^t  and 
lififabKg*  Tbon  tlMve  in  the  emt  of  tiiking 
t«if  tfM  asm  aabea.  £4S.0()a  a  yenr.  Sma* 


miog  it  all  up,  the  direct  and  indirect  oost 
of  tbo  wndted  coal  may  h&  set  down  at 
i'2,6()<),000,  pitts  tbi«  addtUoQul  lo^  ffom 
the  dnnittge  done  to  property  caused  by  the 
smolcy  atmosphere,  c»tJiuated  by  Mr.  Chad- 
wick  at  £2,OuO,OQ<%^ihe  whole  atoounthig 

t<*  i;4»eoo,ouo,  or  123.000,000. 

Woir-naried  €hndrfii.--[n  **  An  Account 
of  Wolveu  nurturing  ChiMren  In  their  Den«|^* 
pubiidbed  in  1852,  by  Colonel  Slocman,  an 
*?ipcricnced  officer  of  tbo  Iiidian  army,  are 
recorded  a  number  of  i^ucH  cm^  as  are  In- 
dicated in  the  title.  In  one  lui^iancei  nt!ar 
Suitanpoor,  in  1847,  a  wolf  was  »cen  to  leave 
her  don,  followed  by  three  whelps  and  a  lit- 
tie  boy.  The  boy  went  on  alWoura,  and  mn 
aa  fait  aa  thewbelpa  cotild<  He  waa  caught 
wttii  difficulty,  and  bad  to  be  tlc«j  to  keep 
him  from  rushing  into  XhA^'A  and  dcnii«  Ho 
waa  alarmed  when  grown-up  p4;n»onj<  came 
near  him,  »nd  tried  to  BU*al  away.  But  If  it 
waa  a  child,  he  would  ni^b  at  it  with  a  fierce 
anarl,  like  a  dfig*^,  and  try  to  btte  iU  He 
rojeoted  cooked  meat,  but  aetzed  raw  meat 
greedily,  pnt  it  on  the  ground  under  bia 
hnnda,  like  a  dog,  and  ate  it  with  evident 
ploaaure.  He  would  oot  let  any  one  oomo 
near  him  while  be  waa  eating,  but  made  no 
obji-ction  to  a  dog  earning  and  aharing  bis 
food  with  him.  He  died  in  Aiigugt,  IHSO^ 
and  after  hii  death  it  was  rtsnientbered  that 
be  baii  never  Wen  known  to  hiuf^h  or  BmJle. 
Ho  ufed  ei^n«  when  h«  wtniod  anything,  but 
very  few  of  thvtn  except  when  hungry,  and 
then  pointed  to  hia  mouth.  When  hi»  food 
waa  placed  at  some  di<4tanco  from  him,  be 
wottid  run  to  it  on  all-fotira,  but  at  other 
tifoea  lie  would  ocoav tonally  walk  upright* 
ffe  Mhunnoil  huntaii  bdngs,  and  seemed  to 
eare  for  nothing  bol  otttog. 

€«tt«atgalneo«H  ffaniices* — ^Dr.  SbnttlOi' 

worth  aome  time  a;n>  oommutii(^tcd  to  the 
HHtiab  Medlml  ARioriatlon  the  rc^ulti  of  the 
jnquirleo  whieh  be  had  made  into  the  biiSu> 
ence  #if  emioanguinenua  marriagea  on  off- 
apHng«  To?  want  of  a  uniform  barfa  for 
eompariaon,  poHttively  a^^euraiti  eoncluaiona 
are  hard  to  roacb.  HI*  opinion  on  the  Bub- 
Ject,  generally  axprcaiod,  is  thut  ♦*  fir^t-eouKin 
marriagea  are  to  some  <*st**fif  favorable  to 
the  pfodnodou  of  i  ?  v"    Extend* 

faig  hia  hiqidriea  to  loriea  of  tbo 
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ptnmts^  he  foond  that  in  tbe  filter  ii«mber 
of  tiftsefi  causes  or  ul!iM?v  could  l>«  dboovertrd 
Id  addition  to  or  indefiendentlj  of  ooii8an|;uiti- 
it/.  ThU  18  111  baruouy  with  the  codcIubJoq 
publUbed  bj  Dn  C.  F.  Withington,  th*i 
morbid  inheritance  rather  than  6|>ecifie  dG< 
generative  tendency  will  Account  for  all  the 
iiifirmitiea  met  with  in  the  offspring  of  cou«- 
tna.  We  toAy  therefore  nsaumo  tliat  'Hhe 
great  danger  in  the  httermarrin^  cif  ouitsius 
\im  in  the  circ^uinstanee  that  when  there  U 
A  neiirotle  inheritance^  there  arc  two  certiin 
morbid  factors  to  contend  with  rather  tlian 
a  posdibie  one/*  On  t!ie  whole»  *'  the  bal- 
lEiioe  of  evidence  would  apjiear  to  be  In  favor 
of  the  ooncIuEion  that  where  a  close  scrutin? 
fails  to  dtfieoTer  any  heritable  weaJmesti^ 
neurotic  or  otberwUe,  oonsangulne^us  mar- 
riage p9r  *c  id  not  necessarily  a  thing  to  be 
prohibited/' 

The  Seises  of  inUulfU^In  a  leetnre  on 
^The  Sense  and  Senses  of  Animals/'  i^lr 
John  Lubbock,  after  retattng  hii  experi- 
luents  in  teaching  his  dog  to  read,  and 
another  experiment  from  wliich  he  eoiK 
eluded  that  the  dof;  could  not  distingukh 
color,  said  that  he  had  always  felt  a  great 
longing  to  know  how  the  world  apftcar^  to 
Ibe  lower  atdmals.  It  wai  Mill  a  doubtful 
point  whether  ants  were  able  to  bear.  He 
had  concluded,  from  his  experiments,  that 
they  had  not  tlie  power  of  adttre^ing  ^ch 
other.  His  inipr«8titon,  on  the  wbo)e^  wan 
Uwt  bees  and  ants  were  not  den/,  but  that 
Ibey  heard  sounds  no  «hrill  as  to  be  beyond 
our  baaring*  There  wn,^  no  doubt  al>uut  in- 
•oota  Beeing.  The  colors  of  object*  must 
present  a  very  difforent  impression  upon  io^ 
•ects  from  that  on  human  beings,  T'  - 
world  to  ihem  mt^ht  be  full  of  muaio  t«^ 
vo  ootdd  not  hear,  eolors  we  could  not  »c'\ 
•ad  aeoiadoiia  which  we  could  not  feel. 

Tti  Qlstorr  ^t  1 5ew  BHtiln  PipiASii — 
The  RcT.  George  Brown,  a  mlasionary*  ga»c 
in  the  Britiiih  Aa^ociaiion  an  aocotint  of  th« 
tife-hliitory  iif  a  natjvi^  of  the  bland  of  New 
BHtatn,  When  a  ehild  ii  bom  to  tho  Pup* 
nan  people  of  the  eountrr.  a  warm  banana- 
leaf  i*  V 
fed  wit!. 

nnt ;  cvir  uivtir  i«L)i?U  i>u  tci  WU  l4»  W 
"*dnAecd  in  puiw  winihiiio,**    Oo  ttio  oooa^ 


fiiun  of  the  marriage  of  the  yo%tt!i,| 
an  interchange  of  goods  and  a  dl^iti 
ment  for  the  wife.     PretKsutt}  am  < 
by  the  women  to  the  bride,  i 
to  ttio  husband— a  broom  to  i 
a  spi*ar  to  the  latter — after  wh 
given  to  the  man.    Tlie  ep 
Uie  husband  muAt  proteethis  i 
that  with  it  she  must  do  ticrboi 
and  the  slick  i»  the  symbol  of  j 
ihority.   In  case  of  a  death,  thai 
if  ap(>ca)ed  to  to  come  back,  and  \a{ 
latcd  with  for  having  kfft  hi« 
entreate^l  to  aay  how  his   fiio 
fended  him.   The  people  have  %\ 
of  a  future  state,  and  of  the 
one  offender,  the  ntgpirdly  mafl 
old  man  Is  about  to  die,  bo  is  ] 
litter  and  carried  round  to 
among  which  he  baa  piiA^ed 
tben  taken  back  to  wait  \\U 
death  the  body  i»  placed  in  J 
and  taken  into  the  puhHo-f 
man's  weapons   by  his  elde«  tDil  1 
pte  phux:  olTtfrlugt  of  goodaj 
low  It. 

The  BrarlHsii  Barranraft*- 

upland  n*;cl<>n)*  of  Bmxil,  rmp 
city  of   Barbttcena,  are  rnaik^ 
pcarsmcc   of  great   rupged 
sides  and  slopes  ejf  majty  of 
grass  *  covHNni   hllla.      Tliiry 
caused  bv  the  eici^tettc*'  of  spf' 
B«nt  an  appearance  pictitre«r)i] 
treme.      Their  sides   are   wo 
imtginable    shape,    of    plno 
pointed  lowers,  huttrosscA,  ami] 
ravines  narrow^  deep,  and 

iirroundedl 

■i^  byi 
lu  U\V     ilut  :1< 
color.    TtiO  pre 
red,  which,  ooii 
and  the   blue  np; 

white  idotfdi*,  ooustitulrs  a  ihm 
nation  of  tones.    Any  trne  of  < 
cas,  as  they  are  called,  ofTirrft  i 
port  unities  to  the  gwologlst* 
them  arfl  found  lyinie  ufx^n  b^* 
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*4» 


pliifc;,  Mob,  m\Ji»t^  tibdc,  grmj,  orAoge,  crlwi* 
•H^  fmrplit*  ftsul  *vtlow«  lyijag  ttd*  br  •Mif. 
P^>at  ik^pwii  cbtcHbcd  precisetj  fttinikr 
fill— Upm  io  &bo  vdkj  of  the  Amacoii. 
Mamjf  9i  ^kmo  tMrrsncui  tbov  in  tipper 
fiiiaw  «l  «hlit  or  y«lloi»  quaru  conglozn^ 
««••  giiKjitiimiy  ridb  1&  gold ;  miJ  gold  can 
«CMi  b«  fol  out  of  tb«  imTcmnitlog  earth 
fiUB  tin  ttp  IO  tlw  botlom  of  the  sides,  tbo 
liitt  btk^  M  It  iror»,  Utcrrmtty  "peppered'' 


I  lltlill*— Tbo  poopio  of  Mln- 
»  Ib  lilt  OiiietJnt«i  ^tbougb  profesaedlj 
«vi,  oooontiiifir  to  Freihtrr  fun 
OollDor,  aiiilntfl  to  pt«clJoe«  and  Mcrifiec* 
that  11 A  of  bcslbtfiiifUtt.  Offarinjif  u^ 
Mtibfiiliiii  tHf  ftU  kindu  of  oecftj^ioofi,  ^Uvh 
•fVf  eoliiAiTniAo  mii  tAl«  off  on  his  liiigert! 
M  vllL  Doji  ere  tot  for  •crvicc*  to  l&»are 
ibi  fMiiiiiitlim  of  llTo^ctodi  ifE^liwI  dlteif o^ 
laipOAbfC  of  UioNO  S«  tti  bebulf  of 
,  Gikot  m  b«kcd»  on  whkii  in 
Ibo  Ima^  of  a  hor»Q  or  bor»e> 
^  sad  MV  cait  IjiUi  a  bolJoiv  tree,  drenched 
liMiwI  by  tlt«  prioiit,  rnhMtt 
I  puMpmwU  la  Uio  locrifliTe  bop  arotiod 
Ibo  um  md  ladiato  tho  copenog  and  adgb* 
bif  «f  botocA.  In  eft«e  m  porooti  Uat  tbt 
■■■iiii,  bo  oq4  lii«  tttoodintt  ftrt  dr«iNd 
ii  lod  wmA  iIk  toooi  b  buqg  with  tbo  «om« 
mkat  aai  nlofned  Mk  fod  flowom,  irbilo 
M9*  I*  lAkin  ttol  10  Irrltftto  ihir  demon  by 
«iQg  •  ottthiK  liiotntti»fTit  or  ft^lmittit^;  % 
h^    IW  dfaifOf*  of  ^'  lie  roufid 

abM  A0O  made  fnmUb  vrrtedpo- 

ptta  10  PCMoibla  «n  oyo,  And  tboa  nru^g  bo> 
Imo  te  •?«  of  tbo  patlont*  tlit  prlofU 
M  aqpiiwirt  of  tbt»o  oflbrinpt,  tnd  mrt 
Mbl,  Ib  fact, la  get  tbo  bert  p4rt  of  tbc  giftA. 

■Mm  iway  of  ib»  MoaKVllai  Imm,— 
IW  pf aeoii  by  «hkh  cotca,  tinb-boUf,  and 
norlfcai  ato  tlowly  formed  in  Uioestaoo  him 
tan  i^baiwtil  Uf  II.  Prjlaain  a«  golttg  on 
i^pltfly  fai  Ufe»  looi  of  Hoi^tia*  Tbo  Iuom 
ll  mti99d  Iff  *'^'*^  »Ti«l  tfaausported  from 
Ul^or  fto  In^  «lilt  ibrmt  the  wame 

IbrfBly  aiad  rtra  ;mrr*  a«  th#  thifd&g  «andi 
tm  aaood  by  the  wiott  Ihe  oodor^gromid 
■WH^orhkh  fitrslo*  thfoiogh  it  htpwi  by 
Mtfm  fa  ll  a  k*nil  if  eaveni ;  tben  a  dr> 
aiv  oo^icr  n   tbo  mirfaoc  n?cr 

Ibi  svaitt,  n  ifdHcal  fertical  bot- 


tom, wbkb  ^on  b<^com€o  a  deep  «ro)l,  ia 
formi^d  ihron;;b  the  thlcknc«»  of  the  up- 
per layers  of  the  formation.  The  whole 
anrfaco  of  tho  toess  doposits  Is  dollod  with 
tuoU  welh,  which  aro  very  dsn^pcft)t»  to  oat- 
tlo,  By  ftod  by  the  fijnnerly  c/Jindrical  well 
bepnn  to  extend  in  tho  dircctton  in  which 
the  undor^ound  water  fiowa,  atjiI  a  narrow 
rarlno  grows  until  U  joins  the  main  valley. 
Tho  rairioe  oonti anally  Inerea^cfl  in  width  by 
falta  of  new  mifiaea  of  loeas,  and  tho  wholo 
b  fltaadUy  otiriod  **  down-atreom '^  by  the 
water^ 

flow  i  D«9ert  irai  nsde  Prodoetlre.— 

Dr.  G-  V.  Poorc  ho^  told  the  way  in  whiob 
tlio  Lander  of  France  ttavo  been  rectaimod 
and  made  habUnble  by  carrying  out  the  plana 
fint  opplicd  by  Bremontlcr  at  about  the  be- 
(Tinning  of  this  century.  By  reason  of  the 
Ught  eh;iracter  of  thu  ftantU  of  the  region, 
and  iL«  exponure  to  the  powerful  winds  of 
the  Boy  of  Bi-cay,  Un  drainage  presented 
spccUi  dltncoluea,  which  ooald  not  be  over- 
come  by  the  ordinary  rcooureei  of  engffkiOiv 
ifig,  Reeognbdng  tlmt  U  wa»  naeless  to 
oontaad  aipUnat  the  foroes  of  nature^  Bre- 
montkr  dotarmlnod  to  try  to  make  u«o  of 
tliom  for  the  ooeonipUiithfnrnt  of  hln  purpona^ 
Enowing  the  Tirtue»  of  pf anting  and  pro- 
moting the  growth  of  a  network  of  roota, 
bo  plontcti  a  tract  of  the  dunes  with  peoa, 
which  would  grow  in  the  »and  and  send 
th^'ir  roou  lo  a  oooiiirk' ruble  deyith  ;  and,  for 
morx*  permanent  effect,  with  tho  maritlmo 
pine.  The  pioe-seedi  were  Eiown  mixed 
with  Modfl  of  the  common  broom^  whoae 
•liruija  mlgttt  fierre  oa  ntiroc-plantA  to  the 
Infanl  pinea^  and  the  Bowlngi»  were  made  in 
a  direction  at  right  anglen  to  the  preTaiUng 
wind.  A  screen  of  hurdlca  made  of  gorso 
or  of  plank»  deeply  driren  into  tho  nand 
was  placed  on  the  windward  side  of  llie 
iicod*ground,  and  the  M^^d  ground  ttaelf  waa 
thatched  wUh  pine-branchf^D  and  other  intl- 
*blo  material.  In  the  co«n»e  of  time  tba 
brooma  reached  their  full  growth,  while  tbo 
plnea  oontinaod  to  grow,  orer topped  ttiem, 
and  crowded  them  out.  The  maritime  plnot 
hate  i^wn  w<41  and  hare  prorcd  a  rery 
profitable  trc<\  )ii*hUt»g  mtHleralely  good 
dmbfr  and  miieb  turpentine;  in  addition 
to  VH  1  buaineta  ia  done  in  chorooaL 

Thu.  moorlanda  an  Iba  aboraa  of 
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Uic  Baj  of  Biflcaj  bftve  hMyyme  «>f  gnsat 
oommerdal  raluc.  Tlie  railway  jo<imt?y  of 
four  or  five  liutjrs  ffotii  llorUeatnc  Ui  Uajrotmc 
U  now  miidc  through  a  loog«  ixionoionotis 
l^ne- forest  The  cultivntiou  of  ihe  pliic 
Improves  the 'toil,  which  xa  graitttitJiy  cn> 
Hched  and  nltertd  in  quaIiij  bj  the  disod 
let  Tea  and  other  vegetable  dibrk  irhicb  foil 
upon  it.  Id  somn  pUces  clearings  havo  been 
made  in  the  forests  and  rincyarda  pjojited. 

Tli«  Colombo  OlI-Fleld.— According  to 

Prof.  Nc«berry*a  description  in  the  AmciH* 
can  AssodutH^n^  the  oil>&eId  recently  dii«cov- 
ered  in  Colorado  is  eituated  in  the  valley  of 
the  Arkan^aJB,  above  Tucblo,  about  the  town 
of  Florence.  Tho  geological  fonnation  iis 
middle  cretaceotts^  the  Ldratiiie  coat  series 
(upper  o-ctaccous)  forming  the  table-land  on 
either  side  of  the  valley,  the  oil  wells  being 
bored  in  the  Colorado  shales  (mSddle  orclA- 
ceott8).  Theate  elialcs  are  highly  cnrbona- 
ceoua,  and  have  a  thicknesa  of  about  three 
thousand  fiM;t.  Atioiit  twenty  wella  have  been 
bored,  mosiJy  to  the  depth  of  from  eleven  to 
sUtei^n  hundred  fc<?t;  aoroe  fourteen  are 
now  pumpinfT,  and  udd  from  eight  hundr^ 
to  a  thoua:Lud  barrels  |*cr  day*  'Hie  oil  is  of 
excellent  fpialtty^  has  a  green  color,  ami  an 
MgreeaMeodon  It  yieldion  diHtillation  forty 
per  cent  of  excellent  bumlng-fluid,  nod  nearly 
«iiiy  per  cent  of  superior  hihricatiag  oSl, 
which  contains  much  more  paraffine  than  the 
oil  of  Pennaylvania.  TIjc  a?pnigc  jield  of 
the  wells  Is  nenrty  siity  bairele.  Thia  la 
larger  than  the  avera'^Q  yield  of  Uie  Tenn- 
«ylvania  welltj,  btit  there  are  no  great  **  gu^i* 
I*'  or  fountain-wells.  The  oil-ficld  of  the 
Arkanaa**  Valley  19  extensive,  and  the  yield 
of  oil  miij  apparentlj  be  inrrraaed  Ind^ti- 
iiU<»ly.  At  prc^'K^nt  there  in  no  »*sile  for  the 
lubricating  «*!»  but,  when  an  outlet  iaop*'"..! 
io  that  by  way  of  the  Gulf  of  Meaioo,  tli 
industry  tnav  bo  expected  to  bccom#  ^ity 
Important  and  renmncratlve.  The  souice  of 
tha  oilt  eouaiDai' 

t«»r  of  <  om  whloh 

il  It  being  i(>Qutancoualy  dl^tUkd. 


2^,&0a     Of  22,SIY  deatlM  Ui^ 

years,  20,142  wrrc  caused  by  < 
2,6  7  &  to  \w  aM:tiUHi    to  wjiii  j 
year*s  return's  also  uicuii 
oattlc  as  killed  by  tljc^e 
Bii&kca  wnre^  however,  tesfKif^ 
2,000,  while  20,mJ0  each  wa(i 
leoparda  and  tig<*rH.     Th«  apatl 
tivea  in  tht  face  of  thb  deatp 
be  astotiiahing  to  a  Weatenier, 
alao  their  remlsin^a  to  dearli 
where  thesu  uui'>anoe>  aboiUQit  J 


NOTES. 


Tn^nr 

in  the  la.'^i 
have  be«ri 
from  whii 
and  abbf: 


x^i 


Id, 


CovxtTTXics  were  appointetl  j 
can  Association  at  its  Clcvelan 
fcilowx;  t*oinmiltce  on  (Thrmlj 
— \V,  H.  S4^ftn^nn,  W.  L   Dudltf 
ley,  W.  O.  Atwater,  and  W.  A.f^fl 
mittee  on  Water  Analv-»f— 0  C.  \ 
W.  LanzJcv,  J.  A.  M 
B.  Warder,  and  W.  [ 
to  ixiTifcr       ■       -^ 
N'atinniil 
Alfrrl  S 
B,  r 
on  t  J ! 
eratuii^. 

Ik  a  pj»i»«'r  rend  bv  Pr.  Tn 
fore   the 
Devf»lof  Ti 
Anj. 
tritf^ 


NOTES. 


•43 


I  wtv  tftkati  at  the  n*«*«>nf  Tnfy»tiii«? 
an  AMQcbiktt)  f 

r  vm  omiilvi  of  noi  ti^m  di  i 

Uiidwi    uluJ^e 
Wm  iU<»ii,   of    w  hi  fit 

iMwd  ■•  1   conimsiUfti   to    iiecurc 


ftani  rtitnlntiiniu  of  oortain  w&ters — 
dB«  af  tlmft  Miif  m  **  oiiwral  **  frsiiT  free 
fifiai  sD  pM^Ibtt  couToeft  of  cimUminatioii 
— 4r  whiiti  ffw  ■(mHMmii  «m  prtgMmt— Prof . 
E.  H.  a  fiUlWf  lOMckod,  In  the  Americsn 
,  iluU  ba  «mi  Itidlnid  to  ooasidar 
Una  fiitMC%iie»  tuiiv  tn^  «<nticit]rit«'4  a 
oitttlitttNil^  mi'l  tiot  itiiiicalii'o  of 
lotte,  of  the  tr^tcr. 

AonmALUs    oxpcdencot    prore   tt  htuA 
^oBcrf  to  olErf  acaifi  -  boaottot  for  (hi*  (Vv 

liM#  bw«  «ir«nnl  for  tlie  rmbbii  tR'si,  and, 
ia<nOimgad  ^  tli^**n,  ■  f*U«4  of  pro f'*-*'^ ion 4 1 
rabliU^tiiwla^' 
IMifiiliili*  ' 

i«4M«llyit     I  M'^  lit    Oi<;    Mio. 

Mia«  vliicb  t:  (  il«il  to  Hmii 

iMrlMVMiL,    

>id«  by  Pfof.  T.  n. 

,  of  ptbbtM  by  the 

tivef*.     From  lhi«  H 

art  fottwled  wtib  ooa»* 

itf  wImh  tbe  datoeoi  of  the 

li  is|4d,  iod  fbfff  ftti^  diiAhivl  down 

k*IHS  lif  a  roaHi  \*  of 

lilcRTlt*.  vol. 


c«n|Kffailpa  a}o< 
Hibad. 


fta^  ukci  pUce  with 
«4iea  tht  tloiocot  b 


•v«faga 


faU  of  tba  drer 
^  thaei  along  lit 


I  Cmiflffviac  <*f  Afiiorimn- 

917  of  America  before  tii 
(UHBhoiv  aoil  to  Anwsfkao  geo! 
•Maad  4ay,  ««b]aei»  of  arcbwtloiy  , 
A^,  thttio  of  aMteaiMilogj  aadT  r 
Mil  iho  locsrth  day,  (khllalogy  aod  p&iau;; 


IVlWniadiL 
«  ifnalft*  ti 

aAi  te  «ha  foatUr 
mr€  p^Mliiwit  Ir 
illhaiMiliodaf« 

I  of  III' 


lion  was  gtiren 
rhr  trrtttmrnt 


hlnn4*»fp,  w<*f^  Attended  with  considerable 
itke  on  the  Hwlijrct  boa 
hed  m   Ijoridon    by  Dt* 


ai^  tniica  and  rhii^  toxicodendron ;  an  Jiccu* 
mtoly  measuicd  rcj^t,  foUowcHl  hy  iijorlemto 
and  careful  movemeuts,  aad  suitably  adapted 

PAa4«mc  fishp« — extremely  tmaU  beings, 
stinpcd  like  nn  w»l— hrtve  been  ivuigui^d 
only  for  ■  reliri  t   tim**.     Twu  gfj^v 

ci4»  have  t>eei)  '  d  tn  difTf^ttml  bcii« 

and  nct'HnH,    1  Li«  v  n  .>     i   .«     .     i  ,^,j 

to  Honio  hollow  pAit  ue 

ant mn  la,  prvlcra  bl  y    i .       .  ^    i ,     . .  ry 

caWtiei^  of  Btai*fiah.  They  have  even  bc«a 
found  In  tho  interior  of  the  shells  of  pearl* 
OT inters.  They  do  not  injuro  the  animtila 
wUh  which  ihcy  Ofij^ociiiK''  l.heiii!«eh'f>:9^  for 
they  do  not  live  ii|«>ri  Ihem*  !•  fho 

minute  orgiinUms  which  the  *e;»  ;^ 

to  their  ca%'itica,  ^  thai  they  au  ..^.,,  ^^au 
mensald  rather  tliao  paja«ito^ 


ty  which  pi 
I  tbmwtnjr 


'^  pftUa- 
I  their 
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THE  PSYCHOLOGY  OF  DECEPTION, 

Bt  JOSKPH  J  astro  W,  Pn,  D., 

an  *i»  cxfrtutiiicrrTAi.   *?fD  coMPAOATirB  psTcaoLooT  nr  tbb  iTriTiBBarrr  or 
irjBCOsaix, 

:  tliat  a[>pearaiices  are  deceptive  is  an  inheritance 

.   y  ancient  times.    To  Oriental  and  to  Greek  philos- 

illoRory  nature  of  the  knowledge  furnished  hj  the 

la  fertile  theme  of  contemplation  and 

^     >')lem  stands  open  to  the  psychologist  of 

liut,  profiting  by  the  specialization  of  learning  and  the 

^       '         '      i  '        I  n  give  it  a  more  comprehensive 

■i\    The  physiological  iu;tivities 

J -e-perception  are  now  well  understood;  the  exx>eri- 

!  has  extended  its  domain  over  the  field  of  mental 

fid  in  overy  way  we  have  become  more  expert  in 

to  the  sphinx,  Nature,  so  as  to  force  a  reply. 

u  of  modern  psychology  with  reference  to 

fu  of  deception  is  the  object  of  the  present 

-iiKon  u'.*  r..f  r..7-Qize  a  primitive  element  in  the  acquis!- 

pri%^ation  of  a  sense  results  in  a  dwarfed 

I  development.    This  is  due,  not  to  the  more 

_     _,  :  the  organ  furaishes,  but  to  the  perception 

'  lan  of  these  by  inferential  processes  of  the  higher 

'6  of  the  eagle,  but  the  brain  directing 

s  intellectual  supremacy.     Physiology 

L»gnize$  ihiu  dii»tinciion  as  one  between  lower  and  higher  brain- 

his  retina,  or  may  have  his  optic  nerve 

1  the  ordinary  sense  of  the  word.    He  ia 

[>wvon'  I  aoquiring  further  knowledge  by  this  avenue;  but. 
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unless  lie  become  blind  in  early  childhood,  he  will  retain  a  good 
memory  for  visual  images,  will  be  able  to  more  or  loss  clearly 
imagine  pictorially  the  appearances  of  objects  from  verbal  descrip- 
tions, and  in  the  free  roamings  of  his  dream  fancy  will  live  in  a 
world  in  which  blindness  is  unknown.  On  the  other  hand,  cafies 
occur  where,  owing  to  the  disordering  of  certain  portions  of 
finely  organized  cortex  of  the  brain,  the  patient,  thougli  retaini 
full  sight  and  understanding,  is  unable  to  derive  any  meaning  from 
what  he  sees*  The  same  group  of  sensations  that  suggest  to  our 
minds  a  book,  a  picture,  a  face,  and  all  the  numerous  associations 
clustering  about  these,  are  as  unmeaning  to  him  as  the  symbols  of 
a  cipher  alphabet.  This  condition  is  termed  **  psychic  blindness^^* 
and  what  is  there  lost  is  not  the  power  of  vision,  but  of  interpret- 
ing»  of  assimilating,  of  reading  the  meaning  of  visual  semse-im* 
pressions. 

In  the  experiences  of  daily  life  we  seldom  have  to  do  with  sim* 
pie  sensations,  but  with  more  or  less  complex  inf erenc  >  '  them ; 
and  it  is  just  because  these  inferences  go  on  so  con-  :,nd  no 

unconsciously  that  they  are  so  continually  and  so  persistently 
overlooked.  It  has  probably  happened  to  the  reader  that » upon 
raising  a  pitcher  of  water  which  he  was  accustomed  to  find  well 
filled,  the  vessel  has  flown  up  in  his  hand  in  a  very  startling  man* 
ner.  The  source  of  the  difficulty  was  the  emptiness  of  the  pitehef:. 
This  shows  that  one  unconsciously  estimates  the  force  neceesary 
to  raise  the  vessel  but  only  beeomea  conscious  of  this  train  of 
inference  when  it  happens  to  lead  to  conclusions  contradictory  of 
the  fact.  The  perception  of  distance,  long  thought  to  be  as  prinK 
tive  a  factor  in  cognition  as  the  impression  of  a  color,  is  likewise 
the  result  of  complex  inferences ;  and  the  phenomena  of  the  siestfy 
Bope  furnish  unending  illustrations  of  the  variety  and  complexity 
*of  these  unconscious  reasonings.  These,  it  most  bo  noted*  am 
drawn  by  all  persons  alike;  but,  like  the  -mnn  who  was  unawan 
that  he  had  been  talking  prose  all  his  life  until  so  informed,  and 
not  recognized  as  such  until  special  attention  is  directed  to  them. 
The  t^implest  type  of  a  deception  occurs  when  such  an  infer«^c© 
owing  to  an  unumial  disposUion  of  e^cUrnal  circumsto^  h 

to  a  conclusion  which  other  and  presumably  superior  >  if 

shows  to  be  falsa.    A  typical  case  is  the  observation,  :4 

already  by  Aristotle,  that  a  ball  or  other  rouT  «  a 

two  fingers  crossed  one  over  the  other,  will         ..    .  »*r 

ordinary  circumstances  a  sensation  of  contact  on  tho  I  4 

f,i  .     '      nf  and  on  i1        ....      ^    ,      .. 

3  J       ;      aid  only  be  | 

two  bodies.   We  unconsciously  make  the  same  inference  when  tlui 
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laoFd  convincing  evidence.  Again,  the  stimulation  of  the  retina 
ifl  ordinartly  due  to  the  impinging  upon  it  of  light-waves  emanat- 
ing from  an  t  ^  object.  Accordingly,  when  the  retina  is  dis- 
torbed  by  any  ^  ticmal  cause,  such  as  a  blow  or  electric  shock, 
wii  have  a  sensation  of  light  projected  outward  into  space.  In 
fes  of  the  average;  we  are  adjusted  for  the 
i  ;  our  organism  has  acquired  the  habits  im- 
npon  it  by  the  most  frequent  repetitions ;  and  this  has 
^  m  inherent  logical  necessity  to  interpret  anew  experience 
U  an  unfamiliar  by  the  familiar.  As  Mr.  Sully  well  ex- 
it, these  illusions  "depend  on  the  general  mental  law  that 
wo  have  to  do  with  the  unfrequent,  the  unimportant  and 
Ih^ofore  unattended  to,  and  the  exceptional,  we  employ  the  ordi- 
nary, the  familiar,  and  the  well  known  as  our  standard**'  Illusion 
ariaesi  when  the  rtile  thus  applied  fails  to  hold  j  and  whether  or 
not  we  become  cognizant  of  the  illusion  depends  upon  the  ease 
w  '*h  the  exceptional  character  of  the  particular  instance 
cii:,  .  :  lOgnized,  or  the  inference  to  which  it  leads  be  opposed  by 
prestmiably  more  reliable  evidence. 

A«  our  present  purpitse  is  to  investigate  the  nature  of  real  de- 
ception^ of  the  formation  of  false  beliefs  leading  to  erroneous 
aotioiu  it  will  be  well  to  note  that  even  such  elementary  forms  of 
senoe-deCf  ' '  ns  those  just  noted  fall  under  this  head.  No  one 
allowed  til  '(  his  eyes  will  ever  believe  that  the  ball  held  be- 

twieea  the  cpossed  fingers  is  really  double,  but  children  often  think 
tb^*  -  —  -1  half  immersed  in  water  is  really  bent.  Primitive 
pv  ved  that  tlie  moon  really  grew  smaller  as  it  rose 

a*  horizon,  and  the  ancients  could  count  sufficiently  uix)n 

tli  tnce  of  the  people  to  make  use  of  mirrors  and  other  stage 

d»  r  r<- veiling  the  power  of  the  gods.  The  ability  to  correct 

uls  solely  upon  the  possession  of  ceHain  knowl- 

,  , ._..  .  jiice  in  the  existence  of  such  knowledge. 

Still  confining  our  attention  to  deceptions  produced  by  excep- 
ticmal  '  fs,  let  us  pass  to  more  complex  in- 

fltenct  ,       M)  many  of  the  types  of  deception,  are 

fmuul  in  ^raat  perfection  in  conjuring  tricks.  When  ink  is 
tn;       •  •    ^  f  ^^1  Yrat<?r  into  ink;  when  a  duplicate  coin  or 

iti  illy  introduced  in  place  of  the  one  that  has 

il-  »'d;  when  two  half-dollars  are  rolled  into  one;  when  a 

^  ■  h  you  have  just  placed  an  article  is  opened  and  found 
,  when  thp  performer  drives  a  nail  through  his  finger, 
ar  when  a  card  which  you  have  just  assiired  yourself  is  the  ace  of 
l,,.,*^^..  ...  '  f^ond  view  becomes  the  king  of  spades — you  are  de- 
c^  I'  vein  are  unaware  that  the  addition  of  a  chemical 

w  r  of  liquids;  that  the  piece  you  now  see  is 

-^  '  vou  Haw  a  ninment  ago;  that  the  one  half- 
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dollar  is  hollow  and  the  other  fitd  into  it;  that  the  box 
double  bottom;  that  the  nail  has  been  substituted  for  on 
fits  around  the  finger,  and  that  one  half  of  the  card  is  p 
on  flap  which  by  falling  down  shows  another  aspect.  All 
are  technical  devices  which  amuse  us  by  the  ingenuity  o\ 
construction  and  provoke  about  the  same  kind  of  mei 
est  as  doea  a  puzzle  or  an  automaton^  Ignorance  of 
nical  knowledge  or  lack  of  confidence  in  ita  exiistenco  m\ 
vert  these  devices  into  renl  deceptions  by  changing  the 
attitude  of  the  spectator.  However,  the  plausibility  of  su 
formances  depends  so  much  upon  their  general  x^J'esentali 
they  seldom  depend  for  their  effect! venes4!i  solely  upi: 
jective  appearances  they  present  Asking  the  readei 
remember  the  very  great  numbor  and  ingenuity  of  su^ 
and  insisting  once  more  that  the  only  complete  safegu. 
being  deceived  by  them  is  the  acquisition  of  the  pu 
cal  knowledge  that  underlies  their  success,  I  will  ci 
a  trick  combining  illustrations  of  several  of  the  princi 
discussed.  A  number  of  rings  are  collected  from  th< 
upon  the  performer's  wand.  He  takes  the  rii  * 
and  throws  them  upon  a  platter.    A  pistol  is  i  tud 

to  the  performer  from  behind  the  scenes.    With  cons] 
difference  ho  hammers  the  precious  trinkets  until  they 
pistol.    A  chest  is  hanging  on  a  nail  at  the  side  of 
The  pistol  is  fired  at  this  chest,  which  is  thereupon  tal 
and  placed  upon  a  table  toward  the  rear  of  the  stage, 
is  unlocked  and  found  to  contain  a  second  chest.    This  i 
and  contains  a  third ;  this  a  fourth.    As  the  chests  en 
are  placed  upon  the  table ;  and  now  from  the  fourtli 
comes  a  fifth,  which  the  performer  carries  to  the  fi 
stage  and  shows  to  contain  bonbons,  arountl  »     ' 
one  of  the  rings  taken  from  the  audience.    1 1 
ably  startling.    Now  for  the  real  modus  operandL    I 
holding  the  wand  are  as  many  br  '^  are  to  be 

In  walking  ba<:tk  to  the  stage  the  .  ^i?8  are 

off  the  wand  and  the  false  rings  to  take  their  phices* 
no  suspicion,  as  the  walking  back  to  tlje  stage  i?    ■  '^ 
sary,  and  never  impresses  one  gm  part  of  the  p* 
pistol  is  not  ready  upon  the  stage,  but  must  l>e  goiie 
tit'  "-   *  frint  hands  the  performer  tlit-  •-  *  I,  the  latter 
n  the  ime  rings.    The  hamm  thit  nngd 

Ir  1,  thus  giving  the  a 

tiic  ,.  V .,,,..>on8,  and,  while  all  u;.v .. 

Upon  the  firing  of  the  pistol,  the  assijstant  unobtrusivel 
small  ^ 

frimr         __ 


Qm  lem  wortb  noting.  The  chests  are  now  opened,  and,  aft€tr  hav- 
ing shown  the  audience  that  the  second  chest  comes  out  of  the 
firsts  *'  1  out  of  the  second,  and  so  on,  he  can  very  readily 

and  c^u,  -,-^,  Jraw  the  last  smallest  chest  from  a  groove  under  the 
table  and  bring  it  out  as  though  it  had  c^^me  out  of  the  next  larger 
eliastb     TI  -  '  J  and  the  triclt  is  done.    So  thoroughly  con- 

vinced  is  r  by  the  correctness  of  his  first  three  infer- 

ences that  the  last  box  came  out  of  the  one  before  it,  that  I  vent- 

( to  say  this  explanation  never  occurred  to  one  in  ten  thousand, 

Jthat  most  of  the  audience  would  have  been  willing  to  affirm 
h  that  they  saw  the  last  box  so  emerge.  The  psychology  of 
len,  consists  in  inducing  the  spectator  to  draw  the 
naiuj^^^0llkl  inference,  which  in  this  case  will  be  a  wrong  one. 

The  more*  closely  the  conditions  that  lead  to  correct  hiferences 
in  ordinary  experience  are  imitated,  the  more  successful  will  be 
the  ilhision ;  and  one  great  principle  of  conjuring  illusions  is  to 
/  tUy  do  that  which  you  afterward  wish  the  audience  to 

6t,->  ..  ^uu  have  done.  Thus,  when  coins  are  caught  in  mid-air 
and  thrown  int^  a  hat,  a  few  are  really  thrown  in ;  but  the  others 
palmed  in  the  hand  holding  the  hat,  and  allowed  to  fall  in  when 
tho  other  hand  makes  the  appropriate  movements.  Some  of  the 
rings  to  he  mysteriously  linked  together  are  given  to  the  audience 
fn'  '       Ian  and  found  to  contain  no  opening,  the  audience  at 

111  img  that  the  rings  which  the  performer  retains  are 

precisely  like  them.  In  general,  to  gain  the  confidence  of  the  per- 
son to  he  deceived  is  the  first  step  alike  in  sleight  of  hand  and  in 
criminal  fraud. 

As  we  turn  from  the  objective  to  the  subjective  conditions  of 
docoption^  we  enter  the  true  domain  of  psychology  ;  for  the  most 
scientific  deceiver  is  he  who  employs  least  external  aids,  and 
cofint^  most  upon  his  power  of  captivating  the  intellect.  Just  as 
we  interpret  appearances  by  the  forms  they  most  commonly  as- 
snmo,  so  it  is  our  average  normal  selves  that  interpret  them*  A 
Tariaiioo  in  our  sense-organs  or  our  judging  powers  will  lead  to 
illiiBton.  The  effects  of  contrast  are  an  apt  lUustratioru  Coming 
fram  a  dark  to  a  light  room,  the  light  seems  glaringly  bright ;  a 
h-    *  *  -od  in  hot  water  and  then  in  lukewarm  water  will 

ft  r  as  cold;  when  accustomed  to  the  silence  of  the 

country  the  bustle  of  the  city  seems  unusually  noisy,  and  so  on. 
Faiag':    :^    '  "  niilar  results.    Fatigue  the  eye  for  red,  and  it 

•ocai  vv  ix^n ;  the  last  mile  of  a  long  walk  seems  the 

longest ;  the  last  hour  of  a  long  wait,  the  most  tedious.  So  long 
Bs  "*  -—  "  ize  our  unusual  condition  and  allow  for  its  effects,  we 
ar  ved  ;  but  under  the  influence  of  emotion  this  power 

is  r  c  I  The  delusions  of  the  insane  are  often  misinterpret 

latioii^  K*,  t...aonnal  sensations  under  the  guidance  of  a  dominant 
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idea.    One  patient,  with  abnormal  skin-senmbilit}%  believe 
made  of  glass  or  stone ;  anotlier,  for  similar  reasons^  belief 
has  an  invisible  persecutor  const       '  '  '       ide.     But  fq 

present  we  will  assume  that  the  j  ^   .  do  not  vo 

yond  their  normal  limits. 

In  every  perception  two  factors  contribnto  to  th«>  n'suil,] 
one  is  the  nature  of  the  object  perceived,  the  other  tbal 
percipient.    The  effect  of  the  first  factor  i«  well  recognize 
importance  of  the  second  factor  is  more  apt  to  he  overk 
The  sunset  is  a  different  experience  to  the  artist  from  wha 
to  the  farmer;  a  piece  of  rocky  scenery  is  viewed  with  i^ui^ 
ferent  interests  by  the  artist  and  the  geologist.    The  tlunji 
were  attractive  in  childhood  have  lost  their  charm,  and 
then  considered  stupid,  if  noticed  at  all,  has  become  a  chc 
hobby.    Even  from  day  to  day  our  interests  change 
moods,  and  onr  views  of  things  brighten  with  the  weat 
good  behavior  of  our  digestive  organs.     Not  only  will  tlisi 
of  the  impression  change  >vith  the  interests  of  the  obnej 
even  more,  wheiher  or  not  an  object  will  be  perceived  { 
depend  upon  the  same  cause.    The  naturalist  sees  what  tl 
entirely  overlooks ;  the  sailor  detects  a  ship  in  the  dista 
where  the  landsman  sees  notliing;  and  this  is  not 
naturalist  and  the  sailor  have  keener  vision,  but 
know  what  to  look  for.    Whenever  an  impression  ifl 
observation  made  under  poor  conditions,  this  subje 
comes  to  the  front.    The  vague  and  changing  outll 
is  "  almost  in  shape  of  a  camel/'  or  **  like  a  weasel,"  < 
whale/'    Darkness,  fear,  any  strong  emotion,  any  dil 
perception  show  the  same  thing.    **  La  unit  tons  les  i 
gris/*    Expectation,  or  erpectant  attention,  is  doubtles 
influential  of  all  such  factors.  Wlien         ' 
tinct  noise  is  readily  < 
of  carriage -wheels;  the  mother  he4ira| 
sound  the  cry  of  her  ^^  V  ^  ^  '      \  ^v 
object  through  a  ma,^ 
tails  with  the  naked  eye  which  escaped 
before.    When  the  answer  in  tlie  bool 
to  be  wrong,  nine  tenths  of  the  studen^ 
able  to  get  it  none  the  less.    We  can 
X     accompanying  outline  either  as  p  h- -*v^ 
brick  [irotrudiug  t«>ward  us  or  r^ 
Everywhere  we  :  whatw^^ 

©eive,  in  the  perception  of  which  \\ .  ...,       ^^  tnt*>r*y9t 
that  wo  term  sensation,  the  evidonco  of  ih 
mtetp  9Lud  depGtub  upon  the  eym  thai  9m  e^  w cU  a&  upon  i 
that  ore  seen. 
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AcooriliBgly»  the  conjurer  whose  object  it  is  to  deceive  does  so 
by  crBatiDg  an  interest  in  some  unimportant  detail,  while  he  is 
performiog  the  real  trick  before  your  eyes  without  your  noticing 
_it^  He  looks  inteutly  at  his  extended  right  hanJ,  involuntarily 
ring  your  eyes  to  the  same  spot  while  he  is  doing  the  trick 
ith  the  unobserved  left  hand.  The  conjuror's  wand  is  extremely 
servicoable  in  directing  the  spectatdr's  attention  to  the  place 
wbera  the  performer  desires  to  have  it.*  So,  again,  when  engrossed 
til  work,  we  are  oblivious  to  the  knock  at  the  door  or  the  ringing 
of  tha  dinner-bell.  An  absent-minded  person  is  one  so  entirely 
led''  to  one  train  of  thought  that  other  impressions 
i;  e<L    The  pickpocket  is  psychologist  enough  to  know 

tluii  at  the  depots  the  theatre,  or  wherever  one^s  attention  is 
irply  focused  in  one  direction,  is  his  best  opportunity  for  car- 
ig  away  your  watch.  It  is  in  the  negative  field  of  attention 
thai  deception  effects  its  purpose*  Houdin  gives  it  as  one  of  his 
rules  never  to  announce  beforehand  the  nature  of  the  effect  which 
you  intend  to  produce,  so  that  the  spectator  may  not  know  where 
to  fix  liis  attention.  He  also  tells  us  that  whenever  you  count 
*•  one,htOp  three,'*  as  preliminary  to  the  disappearance  of  an  object, 
the  real  vanishing  must  take  place  before  you  say  *'  three,"  for 
the  audience  have  their  attention  fixed  upon  **  three,'*  and  what- 
ever is  done  at  "  one  '*  or  **  two  "  entirely  escapes  their  notica  The 
** putter  **  or  setting  of  a  trick  is  often  the  real  art  about  it,  be- 
lt dir€*ct8  or  rather  misdirects  the  attention.  When  per- 
ig  before  the  Arabs,  Houdin  produced  an  astounding  effect 
by  n  very  simple  trick.  Under  ordinary  circumstances  the  trick 
wa8  u  '     s  the  changing  of  the  weight  of  a  chest,  making 

it  hea  at  will.    The  mechanism  was  simply  the  attach- 

ing^ and  severing  of  a  connection  with  an  electro-magnet.  To  im- 
press ^'  *^ '  fbs,  he  announced  that  he  coidd  take  a  man's  strength 
away  tore  it  again  at  a  moment's  notice.    At  one  time  the 

man  could  raise  the  chest  with  ease^  but  the  next  he  would  not 
havB  powvr  enough  to  move  it  an  inch.  The  trick  succeeded  as 
usual^  but  was  changed  from  conjuring  to  sorcery" — ^the  Arabs  de- 
Glaring  him  in  league  with  the  devil. 

The  art  of  misleading  the  attention  is  recognized  as  the  point 
of  good  conjuring,  the  analogues  of  the  diplomacy  that  makes  the 
object  ol  lan^age  to  conceal  thought ;  and  a  host  of  appropriate 
IIluiitTmtioos  might  be  derived  from  this  field.    The  little  flour- 

•  •  A-i-Iti  *  m^rt^  Ufi  «iih  ilic  wand  on  any  spot,  at  the  panic  llroc  looking  at  It  attcn- 
tlvtlf,  * .  [jT  drav  the  efct  of  a  wbolo  eompany  in  the  siim<J  diriHMion" — Jhutlin. 

'r  livi'jin.  "Muftt  UfmtA  **  the  king  of  the  coojorers/*  was  a  man  of  remarkable  inpje- 
isi  iBi%liL     U\b  sutohio^miphy  is  throughout  Interc^trng  an*i  psjctiol<rgically  valu- 
Uh  0oo)<iritt|:  [«rt<'n*^  abountl  m  \KntiU  of  Importaaco  to  tU«  pFycbolo^^t^  a  ad  a 
tttmntm  lo  Iub  wHtiogt  wilt  «t«:U  repay  the  reader. 
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ishes,  tossing  an  object  up  in  tie  air^ "  ruffling  **  or  "  springrioR"  a 
pack  of  cards,  a  little  joke — all  these  create  a  favorable  opj 
t unity,  a  "  temp/**  when  the  attention  is  diverted  and  the  othi 
hand  can  reach  behind  the  table  or  into  the  ''pocketv*'  Tbesd 
points  would  lead  us  too  far,  and  perhaps  it  will  suffice  to  anal} 
the  points  of  interest  in  the  **  chest  and  ring  trick -^  descril 
above.  Here  the  moment  for  the  exchange  of  the  rings  is  the 
one  which  is  least  suggestive  of  being  a  part  of  the  performance, 
and  therefore  least  attended  to.  The  preparations  for  the  shoot- 
ing absorb  the  attention  and  allow  the  introduction  of  the  small 
table  at  the  rear  to  pass  unnoticed ;  while  the  series  of  drawings 
of  the  chests  so  entirely  prepare  the  spectator  for  the  appearance 
of  the  last  chest  from  the  one  preceding,  that  he  actually  sees  the 
chest  emerge  from  where  it  never  was. 

There  is,  however,  one  important  factor  lacking  in  the  oon- 
jurer*8  performance  to  completely  illustrate  the  psychology  of 
deception.  It  is  that  the  mental  attitude  of  the  observer  is  too 
definite.  He  knows  that  he  is  being  deceived  by  skill  and  adroit- 
ness, and  rather  enjoys  it  the  more  he  is  deceived.  He  has 
nothing  at  stake,  and  his  mind  rests  easy  without  any  detailed 
or  complete  explanation  of  how  it  was  done.  Quite  differeat 
must  have  been  the  feeling  of  the  spectator  before  the  necro- 
mancer of  old,  in  whose  performance  was  seen  the  e%adenc«  ol 
secret  powers  that  could  at  a  moment's  notice  be  turned  againfit 
any  one  to  take  away  good  luck,  bring  on  disease,  or  even  trans- 
form one  into  a  beast.  When  magic  spells  and  wonder-working 
potions  were  believed  in,  what  we  woiild  now  speak  of  as  a  trick 
was  surrounded  with  a  halo  of  awe  and  mystery  by  the  sympa* 
thetic  attitude  of  the  spectators.  The  most  complete  parallel  to 
this  in  modem  times  is  presented  by  the  physical  phenoiniroa 
of  spiritualism,*  This  is  a  perfect  mine  for  illustrations  of  tlje 
psychology  of  deception,  and  it  is  this  that  I  will  consider  as  tbd 
final  topic  in  this  cursory  view. 

The  first  general  principle  to  be  borne  in  mind  is  that  the  m^ 
dium  performs  to  spectators  in  doubt  aa  to  the  interpretation  to  be 
placed  upon  what  they  see,  or  more  or  less  det»  '  '  In 

everything  the  evidence  of  the  sui>ematural.     'i  i* 

tude  on  the  part  of  the  sj^ectatots  is  worth  more  to  the  mfdmm 
than  any  facts  in  the  perf  T^      """  '  ^  h 

a  presentation  and  one  a  q- 

juring  element  in  the  performance,  and  bent  upon  ite  detecticm^ 

•  For  the  pivurnt  ptirpoiic  U  U  ne(H>.p«at7  to  PcWct  onty  imeh  ipi  'h^QoaMsa  ti 

liaTP  <nricht««iv«'ljr  h*fcii  provevJ  to  b<  producible  hy  trickcf*,  ftod  to  n.^^tyt^i  «« 

#vldenc«a  of  tpiHttiat  n^^eocy,  without  difpodtig  of  thi*  proUIfini  of  •- 
Vcnomdij,  I  tmlicve  «l)  ibc  phenomcan  exfjl     '  '    '  rnc  pftivatcn  *a4i  ^'ijruwr^'V^ 

priiicipl«t  Ihfti  liAvo  «llvcftoi]  io  mtaj  of  ttiv^  y^ 


Km 
o 


TffE  PSYCUOLOOY   OF  DECEPTION,  153 

caa  nofc  be  exaggerated.  It  is  this  that  makes  all  the  difference  be- 
twBen  the  ^kance  swarming  with  miracles,  any  one  of  which  com- 
pletely rBVolutiotiizes  the  principles  of  science,  and  the  tedious 
dreariness  of  a  blank  sitting  varied  only  by  childish  utterances 
and  amaieuriBh  sleight  of  hand.  Scientific  observers  often  report 
that  the  very  same  phenomena  that  were  utterly  beyond  suspicion 
in  the  eyes  of  believers,  are  to  unprejudiced  eyes  so  apparent 
^'thai  there  was  really  no  need  of  any  elaborate  method  of  inves- 
tigiUion"*;  close  observation  was  all  thai  was  required.  Again^ 
Mr.  Dsvies,  of  the  English  Society  for  Psychical  Research,  has 
rimentally  shown  that,  of  equally  good  observers,  the  one 
io  is  infprmed  of  the  general  modu^  ojyerandi  by  which  such  a 
pheaomenon  as  "  slate-writing  **  is  produced,  will  make  much  less 
of  a  r  f  it  than  one  who  is  left  in  doubt  in  this  regard. 

Wxi-  --,-6  all-powerful  magicians,  an  expected  result,  and  the 
willizi^esa  to  credit  a  marvel  clearly  in  mind,  let  us  proceed  from 
il  es  in  which  they  have  least  effect  up  to  the  point 

>  i  _      rm  the  chief  factor.     First  come  a  host  of  conjuring 

tricks  performed  on  the  stage  in  slightly  modified  forms,  but  which 
are  presented  as  spiritualistic.  So  simple  a  trick  as  scratching  a 
name  on  one's  hand  with  a  clean  pen  dipped  in  water,  and  then 
rubbing  the  part  with  the  ashes  of  a  bit  of  paper  containing  the 
name,  thus  causing  the  ashes  to  cling  to  the  letters  formed  on  the 
hand  and  reveal  the  mystic  name,  has  been  offered  as  a  proof  of 
^irit  agency.  Whenever  an  article  disappears  or  rapidly  changes 
its  place,  the  spiritualist  is  apt  to  see  the  workings  of  hidden  spir- 
its ;  and  aver  and  over  again  have  the  performances  of  professional 
conjurers  been  declared  to  be  spiritual  in  origin  in  spite  of  all  pro- 
test from  the  conjurers  themselves.  Here  everything  depends 
upon  the  possession  of  certain  technical  knowledge  j  judging  with- 
Ige  is  apt  to  be  mere  prejudice.    Another  very 

^      [lomena  consists  of  those  in  which  the  performer 

k  placed  in  a  position  apparently  inconsistent  with  his  taking  any 

^  "  1  the  production  of  the  phenomena — ^rope- tying  tests, 

fs,  the  appearance  of  a  **  spirit-hand  "  from  behind  a 
screen,  hxjking  the  performer  in  a  cage,  sewing  him  in  a  bag,  and 
so  cm.  The  psychologist  has  very  little  interest  in  these ;  their  so- 
lution depends  upon  the  skill  with  which  knots  can  be  picked, 
li  Vistened,  and  the  other  devices  by  which  security  can  be 

sui.ui«.;v  L  The  chief  interest  in  such  performances  is  the  histor- 
loal  one,  for  thej^e  have  done  perhaps  more  than  anything  else 
to  iu>^  vers  of  the  truth  of  spiritualism.     Here,  where 

erorj-L — „  ,.  ^  ads  upon  the  security  of  the  fastenings  (for  once 
freo,  the  medium  can  produce  messages  from  the  spirit-land  lim- 
ited only  by  his  ingenuity  and  boldness),  it  might  be  supposed 
that  all  possible  precautions  had  been  taken  against  undoing 
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them;  while,  m  a  matter  of  fact»  the  laxity  of  most  in^ 
tore  in  this  regard  i«  well  knuwu,    The-se  perfonuaiioen  di 
because  people  overlook  the  teoln       '  >^        m  eded  i 

nounee  upon  the  pos-sibility  or  1114  i  tmlng 

undone  and  apparently  restored  without  detection.  If  mam 
urers  of  safes  were  equally  credulous^  and  gave  equally  littli 
to  the  study  of  the  security  of  locks^  **  a  safe  **  would  be  an  ; 
cal  expression  indeed. 

Passing  next  to  the  most  interesting  of  spiritual  manif< 
those  in  which  self-deception  comes  to  the  foregnnin 
hartUy  dwell  at  length  upon  the  tilting  of  tables^  the  proi 
of  raps  by  movements  of  which  the  sitters  are  uncoui 
these  have  been  so  often  and  so  ably  presented  that  they 
be  well  understood.     Suffice  it  to  say  that  it  has  been  o 
proved  that  it  is  almost  impossible  not  to  give  some  in 
one's  thoughts  when  put  upon  the  strain  ;  and  that,  whi 
these  indications  maybe  palpably  plain  and  yv\  1 

ceived  by  the  individual  who  gives  them.     The 
of  these  indications  is  met  by  the  unusual  skill  of  the  p 
**  mind-reader,"  who  takes  his  clew  from  indirections  whi 
ject  is  **  absolutely  confident  he  did  not  give.*'    The  assi 
sitters  that  they  knoio  they  did  not  move  the  table 
valueless,  and  here  nothing  but  objective  tests  will  su 
most  wholesome  lesson  to  be  derived  from  the  study  of 
nomena  is  the  proof  that  not  all  our  intentions  and  i\ 
under  the  control  of  consciousness,  and  that,  under  em 
other  excitement,  the  value  of  the  testimony  of  our  coti 
is  very  much  weakened.    Again,  it  is  aln* 
the  diificulty  of  accurately  describing  a  pLl:    :„  .    .  1 
the  common  range  of  observation.    Not  alone  that  the 
necessary  to  pronounce  such  .      '        '      ' 
performance  V»y  conjuring  met 

and  most  sincere  intentions  the  readineiis  with  which  t 
ixij  T        IS  and  the  memory  X)lay  onr  f  *     '  '     ' 

in,  ion  of  Mr.  Davies^  above  ref^ 

accounts  of  the  *'  slate- writing  "  manifestations  they  had 
and  described  marvels  that  they  had  not  seen  V**  -y   -^  f\ 
convinced  th*»y  had  seen — writing  on  slates  ni 
Mr*  Davie>?^  and  upon  slates  which  they  had  1 
fore  were  clean.   The  witnesses  are  honest ;  Ik..,  ..v.  .he 
arisu  f    Simply  a  detail  omitted  here,  an  event  out  of  pjj 
an  nnoonacious  insertion  in  one  place,  an  mi  rM 

certain  point  in  ajiother  place — nothing  of   i  .. 
feel  ashamed;  something  which  it  requires  un usual  tral 
HI  m1    Tlio  mistake  lies  in  not 
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Ifp  bofrerer,  the  spectator  is  once  convinced  that  he  has  ovi* 
donoe  of  the  supematural^  he  soon  sees  it  in  every  accident  and 
tnetdent  of  the  ijerfomiance.     Not  only  that  lie  overlooks  natural 
pkyiical  explanations,  but  he  is  led  to  create  marvels  by  the  very 
ardor  of  his  mnoerity.     At  a  materializing  siance  the  believer 
Tfsoognisfis  a  c!     -  *-    nd  in  a  carelessly  arranged  drapery  seen  in  a 
dim  Hghi»    C  ve  evidence  of  the  subjective  character  of 

roch  perceptions  is  furnished  by  the  fact  that  the  same  appear- 
^-^-iinenily  rec<»gnized  by  different  sitters  as  the  spiritual 
rt  of  entirely  different  and  totally  dissimilar  persons, 
"is  declared  to  be  the  precise  image  of  en- 
i;  *..  i  .uals.    Each  one  sees  what  he  expects  to  see, 
to  hifi  interests  the  most  intensely.    What  the  un- 
'enrer  rBCOgnizes  as  the  flimsy,  disguised  form  of  the 
beUe¥er  tranaforma  into  the  object  of  his  thoughts 
and  loogiiiga    Only  let  the  form  be  vague  enough,  the  light  dim 
Qlicnig'      '  "    '  ^  [  that  part  of  per- 

QOplio.  it  will  be  readily 

anpplied  by  the  aubjective  tendencies  of  each  individual.    In  the 
pflKOiioe  of  such  I  ^ll  attitude  the  possibilities  of  deception 

wn  todlwt;  the   i  .<'r  grows  bolder  as  his  victim  dispenses 

wHh  iMta^iuid  w<»  gt't  scientific  proofs  of  the  fourth  dimension 
of  0paca»  tho  poseibiltty  of  matter  passing  through  matt'er,  the 
laws  of  ifmvity  -entirety  set  aside.     And  the  identicully  same  per- 
famui  '\   convince  Prof.  Zoellner  of  the  reality  of 

the  fai.....  ..  L  of  space,  would  show  the  spiritualist  the 

workmipi  of  1  i?*ed  friends,  would  convince  the  theosophist 

of  the  <»f  the  performer's  astral  body,  and  (it  muy 

not  bt-  -,  -  -.,.:  L_  add)  it  is  the  same  tj^x?  of  performance  that 
•enrad  and  yet  senrea  to  terrify  the  minds  of  uncultivated  and 
7igaa»  All  de{>end  not  upon  w^hat  is  done,  but 
tha  apectator.  Little  by  little,  through  neglect, 
Uirongli  malHL»l>^rvation  and  lapses  of  memory,  through  an  an- 
to  mistrust  the  reports  of  an  excite<l  consciousness^ 
abandoned^  credulity  enters,  until  mediums  are  actually 
■Ben  Sjing  out  of  one  window  and  into  another,  until  the  wildest 
md  moat  far  '  •  ^^  ^^  ^-*  tic  explanation  is  preferred  above  a 
msm ;  u  of  the  normal  are  passed,  real  hallu- 

si?t  in,  com;  ^^mes  irrational,  and  a  state  not  dhs- 

tiaipUftliAble  from  imi^iiiM  *  t  u>«ue$.  If  this  seems  improbable,  turn 
\mdk  to  ibo  records  of  witchcraft  persecutions  and  read  upon  what 
titlUiiK  aod  wholly  imaginarj'  e\-idence  thousimds  of  innocent 
Utw  wera  la-crlficod ;  and  this  not  by  ignorant,  bloodthirsty  men, 
bat  by  aarooit,  by  emtnent,  by  rdigious  leaders,  A  child  is  taken 
Mk,  ia  ramombered  to  have  been  fondknl  by  an  old  woman  i 
'    k  woman  hits  put  the  child  under  a  spoil  and  must  bo 
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burned.  A  man  sees  an  old  woman  in  the  woods,  and^  on  in 
about,  the  old  woman  is  gone  and  a  bare  flies  across  his 
concludes  that  she  turned  herself  into  a  hare,  and  tlie  witc 
is  applied*  When  the  personal  devil  was  believed  in,  he  ws 
seen  clothed  in  the  garments  that  imagination  had 
and  engaged  in  mischievous  actions  of  all  kinds.  When 
was  the  dominant  superstition,  all  things  gave  evideac 
With  the  doctrines  of  modern  spiritualism  to  be  supf 
number  of  mediums  and  manifestations  will  be  corres 
abundant.  Create  a  belief  in  the  theory,  and  the  facts 
themselves. 

In  the  production  of  this  state  of  mind  a  factor  as 
iioned  plays  a  leading  T6le  :  it  is  the  power  of  ment<d 
Error,  like  truth,  flourishes  in  crowds.  At  the  hearth  of  i 
each  finds  a  home.  The  fanatical  lead,  the  saner  follow^ 
a  person  of  nervous  temperament,  not  strongly  indej 
thought  and  action,  enters  a  spiritualistic  circle,  where  1 
stantly  surrounded  by  confident  believers,  all  eager  to  hm 
share  their  sacred  visions  and  profound  revelations, 
atmosphere  is  replete  with  miracles  and  every  chair 
may  at  any  instant  be  transformed  into  a  proof  of  the! 
ural,  is  it  strange  that  he  soon  becomes  one  of  them  ?-^ 
ingly  at  first,  and  perhaps  yet  restorable  to  his  former  md 
thought  by  the  fresh  air  of  another  and  more  steadfast 
intercourse,  but  more  and  more  certainly  and  ardently 
the  longer  he  breathes  the  stance  atmosphere.  No  for 
tagion  is  so  insidious  in  its  onset,  so  difficult  to  chu 
advance,  so  certain  to  leave  germs  that  may  at  any 
reveal  their  pernicious  power,  as  a  mental  contagion- 
tagion  of  fear,  of  panic,  of  fanaticism,  of  lawle-ssness,  • 
tion.    The  story  of  the  witchcraft  r  itions»  were 

similar  records  to  deface  the  pages  "  ry,  would  sc 

standing  illustration  of  the  overwhelming  power  of  pi 
tagion.    To  fully  illustrate  ita  importance  in  the  pre 
deception  would  require  an  essay  in  itself.    It  enter 
stage  of  the  process  and  in  every  type  of  illusion.    H 
effect  when  deception  is  carried  on  by  external  n^^' ' 
skillful  counterfeits  of  logical  inferences;  it<i  j 
where  the  subjective  factor  in  det^eption  i  uoi 

larly  in  such  forms  of  deception  as  have  b+  ^ ..  .... .   ii-scril 

In  this  review  of  the  types  of  deception,  I  have  made^ 
tion  of  such  devices  as  the  gaining  of  ot^^  '  M 

ends,  preying  upon  ignorance,  upon  fear, .^ 

Bi  heart  the  enemy,  planned  connivance  and  skillfti 
hy     "  '  "^'i  the  wL'  '■         '  "'      '  '  ■ '' 

h  i  these  i^ 


er  md 
fast  H 
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mmj  types  tf  deception  described,  but  that  they  are  too  compli- 
cated and  varied  to  be  capable  of  rigid  analysis :  the  moment  de- 
oaplion  becomes  conscious,  there  must  be  acting  and  subterfuge  to 
mmintaiti  the  appearance  of  sincerity.  If  we  add  this  great  class 
of  deceptions  to  those  already  enumerated,  we  may  perhaps  realize 
how  YMt  k  its  domain,  and  what  a  long,  what  a  sad  chapter  would 
be  nocQOBftry  to  contain  the  history  of  human  error, 

Etbtc9  is  BO  cloisely  related  to  psychology — ^right  knowing  to 
right  doing — that  a  brief  **  hcecfahula  d^c€t "  by  way  of  summary 
may  not  be  out  of  place.  We  find,  first,  a  class  of  sense-decep- 
lioiia  which  are  due  to  the  nature  of  sense*organs,  and  deceive 
their  true  nature  remains  unkno^voi.  These  are 
>*  nor  difficult  to  correct.  Next  come  a  class  of 
'/e  because  we  are  ignorant  of  the  possibili- 
..,i  pronounce  upon  the  possibility  or  impossi- 
I  explanation  in  a<ivanceof  complete  knowledge  ; 
J  ready  said  enough.  But  most  dangerous  and 
_  deceptions  in  which  self-deception  plays  the  lead* 
tng  rSe,  The  only  safeguard  here  is  a  preventive :  the  thorough 
iafnsioa  of  so  ami  habits  of  thought,  a  full  recognition  of  the  con- 
dittODe  under  which  the  testimony  of  consciousness  becomes 
dmibtfol,  an  appreciation  of  the  true  value  of  objective  scientific 

*  ' '  jinst  the  evils  of  contagion  by  an 

Lil  schooling.  When  once  these 
litTLi  or«»ir-deceptK>n,  fed  by  the  Are  of  contagion  and  emotional 
exottemi^nt  have  sprefid,  reason  has  little  controL  As  Prof* 
Tyndall  telU  us,  such  **  victims  like  to  believe,  and  they  do  not  like 
to  be  ttndeceivcd.  Science  is  perfectly  powerless  in  the  presence 
of  *^^'''-^  ^-lun©  of  mind  ....  It  [science]  keeps  down  the  weed  of 
i  m^  not  by  logic,  but  by  slowly  rendering  the  mental  soil 

imiil  'ivation."    With  the  spread  of  education,  with  the 

growl..  '^  ^^apacity  to  protit  by  the  experiences  of  others, 

with  the  -  ion  of  the  technical  requisites  that  alone  qualify 

ooe  for  a  '    u  such  matters,  with  a  laiowledge  of  the  pos- 

•iliiliiitt     -  ^    ;  jii    and  of  the  psychological  processes   by 

Wliich  error  is  propagated,  the  soil  upon  which  spiritualism  and 
JdndiBd  delti' '  n  flourish  will  be  rendered  unfit 


TsB  Fmieli  AvwXrmj  of  Science  reneotly  had  ii4isciission  about  the  **  Canals** 
if  llaOL  A  p«{ier  by  M,  Kixeau  rcmftrketl  upon  ttie  ri^cmUaneo  bet«veen  some 
4lBwlaff»  tff  liiMfi  objects  u  '  ''  ^^  '  skiobrt  viow  of  the  girat  IcelaDdIc  glnrinl 
wnrmmt  la  ClritfliUiMl  10  Lti  e  wbol^  ^urfaoe  of  Mars  if>  covered,  down 

l9l^#4tttUor«  wlUi  agUciJiJ  »ct*-ci»|».  M  ^  1  i-  f,  *!  !  t  d.^t  tboy  were  ratber 
ei^iLi:^  re^iiTtmi!  frotn  Uib  advaucc^d  f>l»nrr;ir}  ;  ,■*  n;  'lii^^  witb  excetteive  cool- 
I|B  4r>  '  tb0  ocean »  nnd  atmosiphere,  or  crevasses  in  tbe  roekj  cmxt 

<«iTr*j-^La<^vi-.  T.  ..^  »ae  furruwi  uf  tij«i  moon. 
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NEW  LIGHT  ON  A  LUNAR  MYSTERY. 

By  GAREETT  P.  SERVISS. 

EVERY  possessor  of  a  telescope  knows  that  among  the  mc 
ains  of  the  moon  there  are  some  to  which  the  name  of 
*^  shining  mountains  **  seems  peculiarly  applicable.  The  most  (?ele» 
J)rated  of  these  is  the  huge  extinct  volcano  Aristarchus,  the 
lopes  of  whose  crater  possess  such  extraordinary  reflective  power 
that  it  is  visible  on  the  night-side  of  the  moon  by  virtue  of  the 
comparatively  faint  light  received  from  the  earth*  Another  fa- 
mous bright  mountain  on  the  moon  is  Proclus,  which  rears  \\m 
crest  high  above  the  eastern  shore  of  the  so-called  Cr*  *  '  :i* 
With  a  telescope  I  have  seen  Proclus  glittering  above  tii  n- 

ish  plains  surrounding  it,  in  the  middle  of  a  summer  afteroooii, 
when,  to  the  liaked  eye,  the  moon  appeared  as  a  faint  silvery  di^k, 
half  blended  with  the  blue  of  the  sky.  There  are  other  natural 
features  of  the  moon*8  surface  which  shine  with  extraordinary 
brightness*  the  most  conspicuous  being  the  gj^teras  of  long  "  rays,** 
radiating  from  such  crater-rings  as  Tycho  and  Copernicus. 

But  in  addition  to  these  long-known  and  easily  recognized  ol> 
jects,  there  have  occasionally  been  seen  upon  the  moon  certain 
bright  points,  which  are  e\"en  more  curious  and  mysterious  than 
the  shining  mountains.    The  earliest  observation  of  thi  \\* 

pears  to  have  been  made  by  Herschel  in  1783.  It  was  rt]  ,  by 
him  in  1787,  when  he  did  not  hesitate  to  report,  in  a  commumcft» 
tion  to  the  Royal  Society,  that  he  had  discovered  three  lunar  vol* 
canoes  in  a  state  of  eruption.  Astronomers  have  been  consider- 
ably puzzled  ever  since  to  account  for  Herschtjl's  stat^meai 
Nobo<ly  could  question  the  accunicy  of  his  observation^  so  far  as 
the  power  of  his  telescope  enabled  him  to  carry  it.  At  the  same 
time,  few,  if  any,  especially  in  recent  times,  were  willing  to  ad- 
mit that  that  prince  of  telescopists  had  really  f-  ^  .♦  i~.-^  ^^  \^ 
action  upon  tlie  moon.   The  complete  absence  of  ;  it 

volcanic  activity  did  not  cease  upoa  our  satellite  ages  npon  ag68 
ago  militated  too  strongly  against  Herschels  assertion.  The gen^ 
eral  conclusion  finally  was,  that  Horsclnd  \\m\  been  mi.sled  by  the 
extraordinary  brightness  of  some  of  the  U 

I  have  just  described.    It  remainefl  aim,     ,.>  ^- 

npon  Herschel's  record  as  an  obsftrYor.    He  had 
psarance  of  the  supposf»d  eruptinn  "  y 

question  as  to  his  meaning.     Ancl  y  \  y      a 

astronomical  observation  could  hardly  be  de<  i  HkWch  a  man* 

ner,  ^       *   '     s  the  most  f 
Bl  liow  new  li. 


ttid  it  camm  from  ihtit  center  of  astronomical  icterest,  the  Lick 
OtmrvaUiry.  Prof.  Hulden  believes  that  lio  has  discovered,  if  not 
aom  of  ili«  Bame  objecti*  described  by  Herschel,  a  phenomenon  of 
the  aane  kijul.  It  is  hardly  necessary  to  say  that  Pr(»f,  Holden 
hAfl  not  diiseovcrod  a  lunar  volcano  in  action,  but  the  extraordi- 
imry  appearanoe  that  he  has  seen  sufficiently  accounts  for  Her^ 
t(!tiers»  mistake*  It  will  be  best  to  quote  the  Lick  Observatory 
direcUir'9  own  woniH  from  his  letter  on  the  subject  to  "  The  Ob- 
MfmiU»ry/'an  English  ajstronomical  journal: 

**  I  hnvo  never  Ixjen  able  to  understand  how  Herschel.thekeen- 
i  of  ohp  <>uld  have  been  deceived  in  this  ubser\*ation  until 

night  -  J  -iy  15th  of  this  year^when  I  was  looking  at  the 
moon  with  the  grofki  telescope.  At  the  southern  extremity  of  the 
Alpe^  In  the  dark  portion  of  the  disk,  not  far  from  the  terminator, 

I  lAW  «n  illumination  of  the  crest  of  a  high  peak  which  was  ex- 
ImanlinJirily  and  iticriMlibly  bright.  ,  ,  .  No  part  of  this  illumi- 

tOfl  les    '       Vt  than  a  first-magnitude  star,  and,  taken 
ft  St  vrnsi  ^ht-est  object  I  have  ever  seen  in  the  sky, 

II  mM  afrpArently  ten  times  as  bright  as  neighboring  portions  of 
thii  moon'ii  surface,  It«  yellow  light  was  tinged  in  places  with 
the  pttrpio  duo  to  the  secondary  spectrum  of  the  objective ;  and, 
▼iewedaa  a  whole,  it  presented  the  appearance  of  a  va^t  conflagra- 
tion— •nm^-*^'^"/  fiuita  foreign  to  the  brilliant  white  of  the  rest  of 
the  moon 

••  It  wi  r  quired  no  stretch  of  the  imagination  to  have 

rappoeed  :,  :  .  .,  a  tremendomt  eruption  of  a  range  of  lunar 
ft^lcft&oat.  .  ,  .  Observations  on  this  and  the  succeeding  nights 
ehowed  Umt  it  wn^  in  fact  due  to  a  sijocially  l>rilliant  and  favor- 
•ble  intunination  of  a  mountain-ridge  near  tlie  southern  termina- 
iSon  of  tho  Innar  Alpo, 

**1  hare  now  no  doubt  fl  observation  of  Sir  William 

Betichel  referred  to  similar  u i  -        nces.^ 

P?of,  Holden  then  refers  to  a  similar,  though  less  brilliant,  dis- 
that  was  witnesfied  in  1843  by  Dr.  Qerling,  of  Marburg,  ap- 
tly at  the  »ime«pot  on  the  moon. 
I  1:  that  there  are  at  least  two  other  recorded  appari- 

*^  "-'•  -r-h  were  seen  in  that  neighborhood,  but  evi- 
th*»  same  place.    The  fii*st  was  observed  by 
ogmpher,  in  17h>^.    He  saw  in  the 
-  -['  the  lunar  Alps,  at  the  eastern  foot 
tbeim-  t  point,  as  brilliant  as  a  fifth-magnitude 

iftrrhe  had  watched  it  for  fiftefni  min- 
a  the  region  where  this  light  appeared 
had  1  latefl  by  the  rising  sun,  Schroet^r  pe^ 

OBiv^  j\  shadow  on  the  surface 


tb 


jiTid  somotlmes  Ivlark. 
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Nothing  more  was  ever  seen  of  the  light,  so  far  as  any 
iiifonns  us.  until  18C5,  when  Qrover,  an  Engliflh  observer,  i 
sight  of  it  again,  under  circumstances  similar  to  those 
first  apparition,  and  watched  it  for  half  an  hour,  when  i^ 
more  disappeared.    It  should  be  said  that,  in  the  case  of  D^ 
ling's  observation,  referrtnl  to  by  Prof*  Holden,  a  "  : 
isolated,  conical  mountain  "  was  found  in  the  pla< 
light  had  been,  on  the  evening  following  its  appoarafl 
altogether  probable  that  the  gray  or  black  sjjot  per 
Schroeter  was  the  shadow  of  a  similar  mountfiin,  for  it 
known  that  some  of  the  lunar  mountains  and  hills 
visible  at  all  except  when  lateral  illumination  indicates! 
sition  and  form  by  means  of  the  shadows. 

Herschel  thought  he  had   seen  three  active  vole 
Prof.  Holden's  discovery  accounts  for  one  of  these,  it : 
that  the  observations  I  have  just  described  may  give  a  * 
others.  The  phenomenon  seen  by  Schroeter  and  Grover  w 
fifty  or  sixty  miles  north  of  the  point  where  Prof.  Hok 
the  extraordinary  blaze  of  light  last  July^  and  at  a  pc 
the  mountains,  drawing  around  a  culminating  peak,conl 
tremendous  buttresses  the  broad  level  of  the  Mare  Imbr 

The  objection  has  been  made  by  Messrs.  Elger  and 
two  competent  English  observers,  that  Herschers  vole 
not  be  identical  with  the  glittering  peaks  seen  by  eithc 
or  Qerling,  because  the  latter  were  observed  close  to 
sunrise,  where  the  morning  rays  touched  them,  whilej 
nomena  that  attracted  Herschel  *8    attention  were  sit 
within  that  part  of  the  disk  where  the  only  light  carnal 
earth.    But  Prof.  Holden  does  not  say  that  the  illumij 
witnessed  was  identical  in  jilace  with  those  recorded  by 
but  simply  that  it  was  identical  in  littiJ,    E' 
membered  tluit,  if  these  luminuus  appearance: 
angles  of  reflection,  a  similar  effect  must  be  produced  wl 
ref-  *  esented  to  the 

ear  nee  wonld  he 

brightness  of  the  phenomena. 

But  wl  "'     ^'       '"       '  ^iiii   liio   i^icK   xcU?s<: 

count  for  1  it  does  not  clear  up  tl 

the  cause  of  these  extraordinary  lights.    In  every  cn^ 

above,  the  illumination  was  evidently  very  -  -  ■* -al 

that  of  Aristarchus,  the  most  brilliant  of  tin 
Proctor  estiniated  tliat  the  reflective  power  of  Aria 
be  equal  to  that  of  new-fallen  unow.    Bn^  ♦^  ••  — -- 
served  by  lh'i\f.  Hfdden  blazed  with  a  dfi 
would  be  I  for  ex 

Ti»>rii*lv  nil  .,,...^^...    ...,ling   UpOl: 
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Server^d  eye.  Reflection  at  a  particular  angle  from  vast  sheets  of 
Ice,  at  amooth  as  ^lasn,  might  be  suggested  as  the  cause  of  such  a 
displAjT,  but  how  could  ice*  be  there  without  water  or  atmosphere  ? 
TImi  «iigg«9tion  that  has  been  offt^red  to  account  for  the  bright- 
fMm  of  Arbtarchus  and  the  *'  ray  '*  systems^  namely,  that  they 
•tn  oompMed  of  metallic  dikes  and  masses  which,  for  various 
fw^mnm^  have  escaped  oxidation^  is  recalled  by  the  phenomenon  in 
quasliodL  U|>on  that  view  we  might  have  to  assume  that  these 
lumiiio'iis  pointa  indicated  the  existence  of  tremendous  crystallized 
inmwcwj  with  poliahed  surfaces,  throwing  back  the  glare  of  the 
smt^une  like  mirrors.  But  then  we  should  not  be  far  from  the 
viefW  eet  forth  in  Richard  Adams  Locke's  celebrated  "Moon 
Hoax,*'  that  some  of  the  glittering  eminences  on  the  moon  are 
ooihing  lees  than  enormous  quartz-crystals,  whose  dimensions  are 
mettstired  by  miles  instead  of  inches  I 

The  fact  that  the  apparitions  of  extraordinary  luminosity  are 
eonfined  to  comparatively  very  small  areas,  and  are  vbible  only 
lor  a  short  time  and  at  long  intervals^  must  be  taken  as  an  indi- 
ealiot  <>  rofloeting  surfaces  to  which  they  are  due  must  bo 

of  ffQi. -lure,  and  so  disposed,  that  they  ciin  reflect  the  sun's 

light  to  tts  only  when  presented  at  a  particular  angle  to  our  lino 
.  as  a  juece  of  looking-glass,  exposed  to  the  sun  at  a 
unly  darts  a  piercing  ray  when  the  eye  comes  within 
ibe  plaiM3  of  reflection^  That  these  surfaces  are  the  flanks  of 
m^wni^*?!*  IB  in  the  highest  degreo  j  '  '  ^\  and  this  but  serves 
lobetgiiten  the  impression  of  their  i  nary  nature. 

Thu  rapid  appearances  and  disappearances,  and  the  long  periods 
of  inTisibUityy  are  readily  accounted  for  by  the  various  lilirationa 
•if  the  moon,  whereby  it  presents  its  disk  to  us  at  a  continually 
Trnfjiiig  angle,  aa  it  swims  along  in  its  ''  squirming  orbit,''  under 
tlie  conflicting  altractions  of  the  su^  and  the  earth. 


Tub  pbfit  of  drawin^r  in  tho  formjitire  ijstem  of  edaoation  \a  defined  bj  Mr. 
W.QiveTlkORiiii  oi  ^haX  of  tb«  gymnA^^tict  of  the  sen^e  of  sight  It  doabtleas  hold 
•  iiaStor  |ilaot  ttnofm  IheGreekis  wbo»  Ukini;  a  [i^^mn  from  the  snccefls  of  Lh« 
lif»aCav«  lrttiaii»|t  io  iht\T  athk-tic  ganiwh  percoitcd  t1ial  tho  gyronaatical  aystem 
md^kA  ^  nnrTifsl  fiqt  only  to  tbe  proportionate  devHopmcnt  of  the  body,  but  abo 
to  ihf  irtpmeat  of  all  the  (acultica,  and  to  tliat  of  the  eenee  of  flight,  by 

!lM^r»(u^'p  rn  tlrawlng.  Inatead,  howeviT,  of  a|ipl^it)g  so  good  en  ezamplev  onr 
If  itaBi  of  ttiiaciikin  tend  to  destroy  thu  true  pru^iortions  of  tho  fucQlttes  by  cram- 
iniBC  «0  »^a  of  knowMg*  into  the  brain.  Educatitxii^ts  sc«em  to  foric^t  tlui 
Cb^lr  •kjpci  aliofiltl  \m  to  |»roaiot«  the  poorer  of  nitlnt;  knowknl^  rather  tlian  the 
•eenBmlaliaa  of  gntal  vtoroa  of  information,  Tho  aci^titeition  of  erery  now  ale> 
I  of  fcaowMi;e  ij  eqiural«ni  to  the  ttxpendttnre  of  a  certain  aTnouQl  of  vital 
id  vrcry  addHitiiB  ttf  aew  atudies  leads  toward  the  verfre  of  nervoiia  power. 
TW  trie  i>^|act  of  «d«6atioii  abould  be,  while  {pvtm   ^  It^nt  power  X/b  ntHka 

msf  Uid  of  kaiiwSedfti  itill  to  laara  liiia  with  a  w  •  .rgin  of  ?itiil  ooergj. 

Tat.  ixxiT.^^11 
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THE  PINE-TREE  LIZARD. 

Bv  CHARLES  C.  ABBOTT,  M.  D. 

ON  the  outskirts  of  the  quaint  little  village  of  May's  \ 
N.  J.,  there  is  seen  that  rare  ohject,  an  abandoned  rai 
Starting  near  this  place,  and  running  eastward  for  a  dist 
some  six  miles,  is  a  single  track,  laid  upon  a  substantial  roa 
of  gravel,  and  extending  through  ty]>ical  Jersey  pine-barrei 
cedar*swamps.    For  several  years  not  a  car  has  passed  ov^ 
rails,  which,  left  to  nature,  have  grown  nutty-brown  withl 
and  often  concealed  by  luxuriant  growths  of  frT  <aoJ 

p/iorfeia  tp<?coeiian?i<e),  great  circular  mats  of  de^i  ^  ^  ^' or 
green  foliage,  for  such  is  the  freak  of  the  plant  to  vary_tl 
color. 

When  I  visited  this  spot  late  in  May,  1B87,  the  cl 
abandoned  railroad  was  rivaled  by  the  beauties  of  th©  i 
ings.    The  glistening  snow-white  sands  were  thickly  si 
golden  Hudsonia;  the  creek's  banks,  weighted  with  del 
age»  brilliant  with  sarracenia  in  the  height  of  its  glory,  an^ 
where  the  more  modest  grasses  gave  way  to  sparkling  sunj 
One  knew  not  where  to  turn,  so  crowded  were  the  spot's  en| 
features,  and  the  rambler  was  likely  to  return  empty-hantJ 
is  so  apt  to  be  the  case  where  attractions  are  spread  oj 
wildering  profusion.    Wondering  what  novelties  mif 
store  as  I  passed  the  outlying  traces  of  the  ^illai: 
my  progress  suddenly  and  effectually  stayed — I  li 
tottering,  crumbling  trestle  over  Babcock^s  Creek,   Her 
lizards  found  a  most  congenial  home,  and  the  peculic 
offered  every  reasonable  facility  for  studying  them, 
desired  opportunity  was  at  last  mine,  and  birds  and  botan] 
no  longer  thought  of. 


This  pretty  creature,  known  as  the  gray  or  {nm 
{Sceleporujf  undulaius).  is  nlso^  in  many  localities, 
"  brown  swift " ;  and  this  seems  a  most  appropriate  tuki 
road  t1  ^       *  "  .De  Ka 

on  th'  ,    For  . 

bis  ^  OmiUiology,'*  oxpressea  surprise  that »  sharp-«hini 
should  have  c.    '       '  "  i^  lightning  itadf  st' 

fleet  than  thi-  _  I  was  not  preimi 
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find  Uui'' swifts ''on  tbo  trestle  an}rthiiig  but  swift.  It  was  by 
liidtngy  and  not  ihrotigh  speedy  that  they  sought  to  escape,  and  it 
piTiTed  comparatively  easy  to  capture  them  with  the  unaided 
luuid«  Often  they  played  bo-peep  merely  around  the  timbers,  and 
W^pe  T«adily  Hurprised,  so  that  they  ran  into  one  hand  as  they 
avoided  the  other.  This  provetl  to  be  the  case,  also,  when  I 
Mttnohod  far  the  lixards  in  tlie  pine*woodB,  which  were  as  readily 
cttpturod  wht*ii  up  on  tree^  as  were  those  on  the  trestle. 

Tho  viUoge  boys  adopted  ordinarily  the  simple  plan  of  using 
a  Uirood'tiooM  placed  at  the  end  of  a  short  stick.  Dropping  the 
aooM  gt*'  leck  of  the  lizard,  they  lifted  the  creature 

slighUy,  v  ,__  -._  _:  _„^iesat  once  tightened  the  thread  and  made 
it  a  prijoner.  It  was  a  favorite  pet  with  the  children,  and,  when 
I  iwikad  fnoit     '    '         —  v  (bit  or  snapped  at  their  fingers, 

tlltfywsre  gr    ,  ly  stress  upon  this  point,  because 

0f  tbo  rather  widely  spread  opinion  that  these  lizards  are  venom- 
'    ^V  I  ally  absurd  impression,  due  to  igno- 

' e,  ^l^*^^-  '•■H  *^^i^^  snakes  are  harmful; 
aure  in  this  caae  is  the  fact  that  the  impression 
-  -Tmomous  obtains  in  inverse  ratio  to  tlie  abim- 
Where  exceedingly  rare,  the  lizard  is  dread* 
Lut^  as  at  May's  Landing,  it  is  a  favorite 


miic> 

bot  a  cur 
Of  ih»^^^ 
danot 

©d:  while,  w 
pei  w!»^^  ♦!..,, 

P 
t! 
L: ^.. 


atudy  of  animal  life  would  materially  reduce 
sed  to  be  harmful  by  those  who  see  but 
,^  ...^  iy  nothing  about  them,  and  put  an  effect- 
ual check  upon  those  who,  taking  advantage  of  the  ignorance  of 
Ihttraodien'  'rate  falsehoods,  because  more  enter- 

triaioK  titan  i. 

▲s  k  well  knovniy  the  pine-tree  lizard  is  quite  sensitive  to  low 
lH9crtt|lirak  It  doe$i  not  make  its  aj>peii.raDce  in  Bouthern  New 
Jmw&f  MfUw  than  May,  nor  remain  abroad  later  than  September* 
Of  ccmfwt,  tlitu  is  a  general  statement,  and  only  approximately 
trwt,  an  all  such  statements  must  be.  Perhaps  there  can  be  found 
nothing  tiwiro  absurd  in  scientific  literature  than  the  frequent 
saMMittsdra  statements — for  instance,  concerning  the  movements 
and  fange  of  our  birds,  as  thoiigh  the  latter  recognized  any  other 
law  tbam  that  of  their  own  convenience  and  fancy. 

At  Hay's  Landing  I  found  the  lizards  sensitive  even  to  the 
ordinary  vartatioiis  of  temperature  of  average  summer  days,  ob- 
•■nnring  that,  whenever  it  was  cloudy,  they  were  far  less  abun- 
daat»  and  actually  sluggish.  On  the  other  hand,  the  extreme 
of  heat  to  which  they  are  niilling  to  expose  themselves  is 
a  Ttry  high  one,  judging  from  the  actions  of  a  large  number 
in  ooiinaeiDOiit. 

adult  lisards  were  placed  in  an  inclosure  in  which 
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every  prominent  feature  of  ilieir  homes  waa  reproduced,  1 1 
that  at  VZ^f  Fahr.,  with  the  atmosphere  perfectly  still,  the 
variably  sought  shelter,  clustering  in  one  cooler  and  dark  co 
but  at  KKJ*"  they  were  exceedingly  active,  particularly  if  hu 
and  matle  no  effort  to  avoid  the  direct  raya  of  the  sun. 

When  exposed  to  a  sudden  transition  from  a  very  high 
low  temperature,  they  quickly  became  inert,  and,  as  the  wa 
was  allowed  to  increase,  it  was  instructive  to  see  the  »lug 
movements  of  both  the  lizards  and  the  imprisoned  flies  giva 
to  more  active  ones,  which  culminated  in  the  restored  suppi 
of  the  reptiles  being  equal  to  the  capture  of  the  swiftly  dq 
insects.    Forced  exposure,  for  a  period  of  three  hours,  to  a 
perature  of  135**,  caused  death  in  four  instances,  and  brought  \ 
a  condition  akin  to  estivation  in  nine  specimens  thus  ex| 
As  the  ijine*tree  lizards  are  always  found  in  localities  where 
is  adequate  shelter  from  excessively  high  temjieratur©,  it  \ 
probable  that  ffistivation  ever  occurs,  as  it  does  occasionally  a: 
some  of  our  wild  mice ;  but  it  is  interesting  to  note  that  a  t 
tion  closely  allied  to  it  can  be  artificially  produced* 

The  conclusion  reached  by  both  field  observation  and  e: 
ments  was,  in  brief,  that  when  the  temperature  is  such  that 
forms  of  insect  life  upon  which  they  depend  become  inacti 
lizards  withdraw  to  their  shelters  and  likewise  remain 
not  asleep,  this  period  of  inactivity  extending  over  sevi 
as  during  the  prevalence  of  a  northeaist  storm,  or  a  p] 
**  spell  *'  of  cool  and  cloudy  weather.    Again,  experiraenl 
large  number   in  confinement  showed  that  when  kep 
food  at  a  low  temperature,  they  lived  for  many  dayspj 
like  number  starvoil  in  a  short  time  when  a  high  tei 
was  maintained.    This  lizard,  therefore,  appears  to  bo 
aally  belonging  to  a  tropical  climate,  that  has  gradual], 
adapted  to  a  temperate  and  variable  one. 

The  normal  coloring  of  the  pine-tree  lizard  is  disti 
tective.    Whether  this  has  been  gradually  acquired  or 
certain  that  it  now  renders  the  animal  quite  inconspicu^ 
ticularly  when  it  is  resting  upon  a  rough-barked  tree  is 
and  one  of  my  first  objects,  in  studying  the  species  in 
haunts,  was  U>  determine  how  far  the  markings  were  c 
and  under  their  owner*s  control.     Many  f~]      ■ 
bo  quite  dark — indued,  almost  black — whi 
thai  the  undulating  transveraa  bars  upon  the  back  wor^ 
tinct  ai"  i  '"  -  ■•  '  -*"''    .'"   :    >-:.**:  '"':'     /'-'•  '  '"1  '■    ! 

I  am  1^-  - 

specimens  subsequently  collected  and  kept  under  daily 
tion  for  nine  weeks  |)t  '■  My  retained  tlio  light  or  d. 
ing  they  possessed  at  t  .  of  capturo.    lu  ooafi 
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JndiTidiiAls  remainod  of  a  Kght  color  under  all  circumstances; 
oihera,  that  were  dark  when  rec<?ived,  bf^came  light  for  brief 
pcriodjit  but  wer»*  '  trk  fully  ninety-five  per  cent  of  the  time 

they  were  umier  -  aion. 

The  long  and  broad  glistening  green  markings  upon  each  side 
equally  variable,  certainly  not  a  distinction 
by  Le  Conte  and  Say,  and  often  absent  for 
We(«fci  In  fpeelmens  which  occasionally  exhibited  them  in  all  their 
brilltaDcy. 

In  no  instance  was  there  that  prompt  change  of  hue  that  we 
mm  in  thi?  tretvtoad  (Ifyla  versicolor),  &Jiil  even  more  so  in  the 
wood-fnig  (Hana  aylvatica).  The  change  in  the  latter  is  as  abrupt 
ami  complete  as  in  certain  fisheSi  and  is  particularly  significant^ 
inaomich  as  it  is  the  only  frog  that  needs  protective  coloring, 
liTUig  as  it  does  in  woodland  tracts,  where  it  is  exposed  to  an 
nbundaace  of  enemies ;  and  may  it  not  be  that,  by  its  power  to 
adapt  itsalf  to  the  general  color  of  the  surroundings,  it  renders 
tCimlf  inconspicuaus  to  the  insects  upon  which  it  preys  ?  If  so. 
Um  eontrol  over  its  color  becomes  doubly  advantageous. 

YtBicin  in  the  pine-tree  lizard  is  apparently  not  very  anitr^ 
altlioiiirli  the  eyes  are  exceedingly  bright,  and,  when  coupled  with 
oertiiin  movements  of  the  head,  suggest  considerable  intelligence. 
U  was  found  very  difficult  to  test  their  visual  powers,  although, 
oiioe  eaptared^  these  lizards  became  extremely  tame,  patient,  and 
obedient,  and  I  could  only  infer  that  the  sense  of  sight  was  none 
of  the  best  from  the  fact  that  when  held  to  a  mosquito-frame  in 
a  window,  upon  which  house-flies  were  walking,  they  missed  fully 
one  half  of  those  at  which  they  snapped ;  and  other  lizards  in  cou- 
f|ii«*mi<n(,  but  where  every  possible  freedom  of  movement  was 
p'  li»,  often  made  many  attempts  to  capture  flies  before  sue- 

OSB  cpyw       *  ™  rtg_      If^  therefore,  when    at  large,  they 

depended  ,  ,      .      ,  >n  winged  insects  for  subsistence,  their 

ttvcs  would  indeed  be  laborious  ones;  but  insects  of  sluggish 
tBOWBmsmtB^  a  '  A  small  spiders,  are  all  freely  partaken  of. 
My  firtend  11  i^e  Pine,  of  Trenton,  N.  J.,  a  very  careful 

observer,  assures  me  that  of  the  two  insects,  house-flies  and 
Croton-bugs,  his  lizards  certn'  ^  -  -referred  the  latter,  but  were 
ont  parttuularly  expert  in  c:.  j:  them.    And  now,  assuming 

that  Ibe  eye^sigbt  of  these  little  reptiles  is  not  highly  developed, 
what  of  the  curious  ''pineal  eye"  which  they  possess?  Prof. 
Maclodcie  has  rw!ently  announced  in  **  Science  "  that  it  '*  is  so  well 
dsreloped  ,  ,  .  that  it  may  probably  seem  to  warn  its  owner  of 
||)A  ?i/Tvnnt  of  daylight.  It  is  a  lenticular,  glassy  area  of  the  skin 
oi  tex  (about  a  millimetre  in  sagittal  diameter),  surrounded 

by  A  yellow  border,  and  having  a  dark  spot  in  its  center.  The 
iused  by  a  mass  of  pigment  internal  to  tbe 


onani 
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dermic,  set  on  the  extremity  of  a  pimml  outgroirili  frol 
bmin.    The  clear  area  around  it  is  caused  by  the  donuiti,  wll 

transparent  and  free  from  the  pigment  \vl  '  ',  '^  into! 

in  other  parts.    The  eye  is  covered  by  aii  tpe 

dermal  shield,  more  transparent  in  the  center  and  larger 
by  three  millimetres)  than  the  normal  epidermal  scales,  Thi 
gign  of  degeneracy  is  the  central  cloudy  mass  of  pigment, 
big  cataract/^ 

I  was  naturally  desirous  of  determining  for  myself  \\ovr 
was  sensitive  to  light,  but  found  the  investigation  beset  wit 
Acuities.  Chloroformed  lizards  that  were  deprived  of  thoii 
although  the  amputation  was  dexterously  performed,  di 
revive  sufEciently  to  make  their  subsequent  movements  w 
ive ;  or  did  sympathetic  ophthalmia  set  in  and  affect  th© 
eye? 

I  subsequently  hit  upon  a  plan,  using  very  thin  Ini 
eloth,  by  which  the  eyes  proper  were  i^^^-\'---^--- 
*^eye'^of  the  vertex  left  free.    The  lizai  ■     ; 

blinding  head-gear  were  separated  from  their  fellows  and 
in  a  roomy  inclosure,  made  up  of  several  almost  dark  ai 
light  alternate  sections,  the  temperature  being  oven  tli, 
the  lizards'  range.    The  arrangement  was,  perhapSg 
for  a  satisfactory  series  of  observations,  but  it  became 
once  that  the  lizards  recognized  the  difference  betw- 
and  light  areas,  and  their  prompt  return  to  the  lattori 
moved  from  them,  and  again  their  actions  when  they 
all  showed  the  .appreciation  of  a  difference,  which  I  kno' 
one  of  temperature,  but  beyond  this  I  could  det 
but  I  recalled,  at  this  juncture,  the  significJint  i  _ 

woods  about  May's  Landing  I  noticed  many  lizards  bu 
fine  sand  and  leaf-mold,  their  eyes  closed  and  * 
top  of  the  head  ami  a  portion  of  the  back,  for  i 
exposed.     The  same  was  subsequently  notcnl  as  a 
quently  assumed  by  the  lizards  in  my  Wurdian  cases, 
fore,  the  "pineal  eye"  is  sensitive  to  light,  it  is  9\\\\  vtf 
to  the  creature,  as  it  would  certainly  respond  to  n 
and  so  warn  the  animal  of  the  approach  of  n  t 
certainly  would  be  greatly  to  the  lizsr'lV  n 
perfect  eye  in  the  top  of  its  head,  «  r  when  it 

the  trunks  of  trees,  and  h»  exposed  i-  ...  ;ittacks  of 
birds;  but  the  '*  pineal  ciye  ^  is  at  most  bufc  a  remote  a; 
this.    On  the  vei 

the  rays  of  li-    .      .  .,  .,    .„:  ,._,.,     ^jn 

no  thermal  effect  was  produr  i  was  oaum^  a  mo' 

tineaam»9»  a    '  g,  on  Ui^  part  of  W\^  Uzaid 

tremely  sncrir^ 
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The  mosi  mperfickl  examination  of  the  external  ear  of  the 
pin^lnMi  lixard  will  at  once  lead  one  to  infer  that  the  animal's 
himng  is  acute;  and  this  is  true.    When  watching  the  lizardu 
CIO  lb*  trestle  over  Babcock's  Creek,  at  May's  Landing,  I  was 
f  niruck  with  this  fact    Such  of  them  as  were  basking  on 

.L*^r8  of  the  bridge  were  not  disturbed  when  I  approached 
kem  with  moderate  care,  stepping  only  on  the  cross-ties,  or  be^ 
tween  them ;  but  if  I  struck  the  rails  with  my  cane  they  instantly 
took  notice  of  it  and  assumed  a  listening  attitude.    I  subsequently 
tsperimented  opon  this  point,  and  found  that  when  my  companion 
«trock  tlie  nub  a  smart  blow,  even  at  a  distance  of  fifty  yards, 
the  lijnrds  wero  aware  of  the  peculiar  sound,  and  acted  accord- 
liil^Iyp  even  darting  out  of  sight  with  that  swiftness  that  charac- 
taijaes  their  first  few  steps,    I  have  recently  learned  from  Rev. 
J€)il]l  E.  Peters,  8a  I).,  of  May's  Landing,  that  his  observations 
Ind  him  to  conclude  that  the  sense  of  hearing  is  not  very  acute^ 
and  that  ^  *        '  |>end  principally  upon  that  of  sight  for  safety  and 
Umi  findii  heir  food;  but  his  experiments  were  not  so  ex- 

tallied  as  my  own,  and  limited  too  largely  to  specimens  in  con- 
it 

ie  a  most  interesting  fact^  although  so  very  wild  when 
Crst  met  wilh»  that,  one©  captured,  they  instantly  become  tame, 
ladeed^  I   have    had  them   lie    quietly  upon   my  hand^  while 
wsUdag  in  tltu  woods,  and  make  no  effort  to  escape.     There 
b  m  bare  |)  '  y  that   the  efforts  on  their  part  to  escape, 

and  femr*  wl  ,.  .....illy  captured,  may  produce  a  h>'pnotic  con- 

diiioiit  or  somothbg  like  it,  but  this  would  pass  by  and  leave 
wild*  This,  I  think,  never  occurs.  Once  in  my  hand,  I 
sever  known  a  pine-tree  lizard  to  be  otherwise  than  per- 
fectly tame.  But^  in  a  large  series  in  confinement,  I  found  that 
the  eenae  of  hearing  was  constantly  brought  into  play,  as  shown 
by  their  Indicrona  actions  when  flies,  shut  in  a  thin  paper  box, 
I  placed  naar  them*  They  not  only  heard  but  recognized  the 
very  important  matter,  bearing  as  it  does  upon  their  in- 
Indec^i.  in  the  woods  about  May  s  Landing  I  found 
fimi  the  lljE:ards  were  perfectly  familiar  with  many  sudden  sounds 
[  peid  DO  attention  whatever  to  them.  Some  of  these  were  the 
;  croak  of  the  bull-frog,  the  quick  scream  of  the  blue-jay, 


the  xmtlle  of  the  gol*J  :ed  woodpecker,  and  the  coarse  cry  of 

tliegpee<-^^*«i**^^1  ^v  ,.,_^    These  were  all  unheeded,  while  my 

own  oou^  1  mg  of  a  single  note,  or  the  loud  utterance 

^  a  word^  cau^  r  to  assume  a  make-rrady  attitude  or 

dart  away.    ♦  r  hand,  have  these  lizards  any  voice  ? 

Their  ectiomi  inter  ue  are  strongly  suggestive  of  the  affirmative, 

bnt^eofiiraa  I  am  fi' '  \               .theirii'             s  are  confined 

loUnnil^Aiid  this  t  hen  I  pi              the  creaturee 
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hj  the  sudden  infliction  of  severe  paia.  Among  %  large  n 
in  nine  weeks  1  never  heard  a  voluntary  hiss,  Thi»i  howe 
wholly  nej^ative  evidence,  and  I  am  disposed  to  beliovu  Ij 
animal  posseeses  a  voice,  if  its  habits^  in  their  entirety^  mi 
that  it  has  one.  This  perhaps  unscientific  method  of 
ing  arises,  on  my  part,  from  the  fact  of  having  long  susp 
that  certain  fishes  and  salamanders  had  voices,  before  they 
detected — my  suspicions  being  based  upon  the  habits,  as  a  vi 
of  these  cre-atiires.  Certain  snakes,  too,  that  are  now  tb( 
only  to  hiss,  will^  I  believe,  be  found  to  have  a  limited  rM 
scarcely  audible  utterances  ;  so  with  the  pine-trc  < 
tainly  have  no  reason  to  believe  they  talk,  but  p« 
whisper  in  each  other's  ears. 

Upon  several  occasions  I  sat,  unseen  by  them,  tor  a  lung 
very  near  my  pen  of  lizards,  and  listened  attentively,  hopii 
catch  some  sound  that  was  clearly  a  voluntary  utterance 
lizard.  I  only  determined  that  one's  ears,  under  such  cil 
stances,  become  highly  supersensitive,  and  a  great  deal  is 
at  a  time  when,  in  fact,  positive  silence  prevails.  Generall; 
lizards  were  perfectly  quiet,  but  at  times  one  would  mov 
then  a  general  scuffling  ensued ;  but  how  far  the  noisea 
attributable  to  their  activity  I  can  not  say;  probably  en 
so.  The  faint,  snake-like  hiss,  that  has  fairly  to  be  squ 
of  them,  is  the  range  of  their  vocal  utterances,  so  far 
know, 

Cbnceming  the  breeding  habits  of  this  creature,  I  had 
tive  knowledge  prior  to  my  visit  to  the  pine-barren  regi 
southern  New  Jersey.    I  had  heard  the  statement  made  t 
eggs  were  small,  quite  numerous,  and  deposited  on  the 
of  prostrate  logs,  and  even  in  loose  wood-piles  that 
stantly  disturbed,  and  that  the  eggs  were  not  cri        * 
tected  in  any  way.    All  this  I  knew  to  be  false; 
the  eggs  of  the  pine-tree  lizard  placed  ?    Questioning  ob«*ei 
residents  of  localities  where  the  species  abounded,  I  Wi 
ably  informed  that  the  eggs  were  laid  in  sand,  in  pi^ 
the  lizards  and  carefully  covered  up.    They  were  only  d. 
by  accident,  no  trace  of  their  presence  being  noticeable 
that  afk^r  heavy  showers  the  eggs  were  sometimes  exj; 
in  this  way  a  check  was  put  upon  the  iacrease  of  the 
numbers.    Of  course,  solar  heat  alone  was  relied  u{)on  to 
the  eggs.    Recently,  Rev,  Dr.  Peters  has  informed  mo 
eggs**  ^  to  bo  laid  in  bunches,"  ' 


being 


d  •  *  I  am  at  a  loss  to 


ti 


are  not  attached  to  each  other  by  any  agglutinating  sal 


IIS  laid 
.  one  egL 
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iiig  in  the  bottom,  then  three  above  \i,  and  four  in  the  third  tier. 
Stich  was  the  position  in  two  sets  of  eggs,  while  the  others  wero 
iietttered  over  the  sand  in  bewildering  confusion.    None  of  theso 
ItBlehod,  the  failure  to  do  so,  inasmuch  as  they  were  fertile,  being 
due,  I  believe,  to  the  surroundings  being  too  dry.    Probably  a 
!iount  of  decaying  vegetable  matter  is  mingled  with  the 
the  eggs  are  Iai<I,  and  thus  a  moist  heat  is  produced, 
is  Its  necessary  as  it  is  in  the  case  of  the  eggs  of  the  alii- 
E  and  crocodiles. 
Tho  OTft  hud  by  my  penned  lizards  were  long,  narrow,  covered 
wilh  m  tough  skin^  ft^e  from  calcareoua  matter,  and  varied  in 
wiight  from  twenty  to  twenty-four  graina    At  May's  Landing,  I 
am  told,  the  eggs  are  usually  laid  about  June  1st,  and  hatch  about 
Jol?  10th. 

While  the  abandonment  of  their  eggs  in  this  apparently  heart- 
lev  manner  leads  to  the  supposition  that  they  are  indifTerent  to 
their  o{Ei|iritigs'  welfare,  which  is  true,  it  is  somewhat  interesting 
lo  notice  how  very  tolerant  they  are  of  the  petty  annoyances  to 
which  their  own  or  another's  young  subject  them.    My  observa- 
>int  Were  made  from  a  number  of  young  and  old 
amy  Wardian  case,  but  probably  what  I  there  saw 
holds  good  among  the  Ussards  in  their  native  haunts.    I  am  sure 
it  did  am^         '  '  i  ving  on  the  old  trestle  at  May's  Landing, 

Oflsn  a  J :  ^  sometimes  two,  would  perch  upon  the 

bead  and  boele  of  an  adult,  and  there  be  allowed  to  sit  for  fully  an 
boor*    The  sharp  claws  of  these  yoimgsters  seemed  at  times  dan- 
garoaalj  near  the  eyes  and  ears  of  the  patient  old  one,  but  it 
t  no  rasistance,  and,  when  I  forced  such  burdened  lizards  to 
,  it  was  always  with  a  deliborateness  that  suggested  that  they 
I  matlv  aver$ie  to  disturbing  those  resting  upon  them.    Again, 
adolltf  w\  T\  rest  upon  each  other,  in  what  appeared  to  bo  a 

most  mici, ...... vJjIp  manner  for  the  one  beneath,  often  pressing 

tbe  haad  of  the  latter  into  the  sand  and  completely  blinding  it 
for  the  time ;  yet  1  never  saw  tlie  slightest  evidence  of  ill-humor, 
not  even  when  Ihey  were  being  fed*  Often  it  happened  that  some 
sliaepy  fellow  would  quietly  snap  up  the  fly  toward  which  another 
lixard  was  ea  '  v  crawling,  yet  no  fight  ensued.    Anything 

more  trying  t  Mo  humanity  can  not  be  imagined,  yet  the 

baards  look  every  such  occurrence  as  a  matter  of  course. 

In  nmning,  as  well  as  when  walking  about  deliberately,  which 
Ihey  less  often  do,  the  lizard  brings  all  four  limbs  equally  into 
[day,  and  their  gait  is  much  like  that  of  a  cat  When  progri>8s  is 
^*  -"  i:srually  squat  upon  their  hind-limb.s  only, 
.p  and  elevating  the  body,  as  does  a  cat 
•*  fore-limbs  straight.  Every  attitude  is  sug* 
*.i;tt,  and  I  refer  particularly  to  the  matter,  be* 
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cause  the  differences  in  thesd  respects  between  this  Ikard 
bine-tailed  fikiiUc,  the  only  other  saurian  found  in  New  Jer 

v^  1  ;   the  latter,  as  we  shall  see,  f^    '         '    ^  q 

su^^  linuers,  has,  I  believe,  a  greater  <i  ,^ 


I  have  spoken  of  the  rapid  and  complete  submissi^ 
pine*tree  lizard  when  captured.  While  rowing  from 
point  along  the  rocky  shores  of  Lake  Hopatcong,  Morris  O 
N.  J.,  early  in  May,  1887, 1  chanced  to  see  a  beautiful  **  blue-t 
skink,  an  old  male  that  was  now  of  a  uniform  rich  brown 
and  with  a  brilliantly  red  head.  My  one  thought  was  to  cj 
it — but  how  ?  I  was  in  a  profoundly  cranky  boat,  and  lbe« 
at  this  point  was  very  deep.  I  tried  a  cold  donche,  and 
wildered  skink,  leaping  into  the  lake,  was  caught  ns  it  cl 
swam  toward  shore.  I  placed  it  in  a  Wardian  case,  May 
immediately  it  burrowed  in  the  thick  mat  of  sphagnum 
tom^  and  for  a  week  seldom  if  ever  made  its  apj^earanc^ 
only  determine  that  it  was  alive  by  searching  for  it, 
riably  was  bitten*  It  then  showed  a  disposition  to  co: 
inter*sphagnian  retreat,  but  remained  wholly  sii 
sound  or  object  that  approached.  Concealing  lii 
it  carefully,  and  found  that  the  shutting  of  a  door,  the 
a  cock  near  the  window,  and  loud  convr-  :*^  ^  ^*i  - 
room,  always  frightened  it ;  while  the  sii; 
robins  in  a  tree  near  by,  were  not  noticecL  A  quio 
shadow  was  particularly  feared.  Did  it  ussociato  t 
birds  of  prey  that  are  the  sk ink's  most  dangerous  cnemii 
ing  disappeared,  it  never  returned  by  the  same  burrow^ 
tiously  peeping  from  a  hole  in  an  opposite  comer  of 
studied  the  outlook  for  a  long  time  before  reappearing, 
no  disposition  to  be  sociable  until  June  1'  ^^n  it 

denly  to  gain  confidence,  but  oidy  to  a  t-i  ^,  i  gree* 
it  ate  for  the  first  time,  and  then  liecame  somewhat 
still  T\  ■   'ly  wild,  '     "  ^         '      ,^v 

of  thf'  ith  thep 

companions.    July  29th  it  was  transferred  to  fw roomy  t 
longing  to  a  friend,  where  it  f'     r  ^       ''   -    ^         ^  ^  * 

side  home  in  all  essential  ft 

more  active ;  and  now,  nearly  four  months  after  cm 
be<;onie  comparatively  tame. 

The  skiuk,  rh  wo  hava  j»¥^fi,  is  axceudinffly  ahy> 
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ii  represetiUkl  by  an  apposite  trait  in  the  skink.  What  appeared 
to  bn  evidence  of  more  sluggish  wits  than  the  lizard  possesses,  is 
ilift  fid  that  it  did  not  learn  to  associate  my  presence  with  a 
mipptj  af  food,  as  was  true  of  the  others,  but  the  truth  is  it  was 
Hb  ^rMlar  fear  of  man  that  held  it  back,  and  not  really  a  want  of 
otmning. 

In  mmxkj  respects  the  skink  recalls  the  snakes,  and  its  manner 
of  crawling,  oflen  without  making  any  use  of  the  posterior  limbs, 
and  generally  keeping  the  body  greatly  bent,  adds  to  the  resem- 
bhtnr^;  and  so,  despite  its  shyness  and  courage  when  captured, 
t"  of  intellectual  strength,  the  skink  seems  lower  in  the 

sc»K»  .1  ntrUis^ffnce  than  the  pine-tree  lizard,  but  they  are  prob- 
ably tli*  Ir  MiVH  I  lors;  and  both  are  telling  eatamples  of  the  law  of 
eroluiton. 
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Bf  IL  PACL  TOFINAgD, 

WE  hare  still  another  question  to  examine  before  taking  up 
the  relation  between  the  Old  World  monkeys  and  man* 
have  determined  an  intrinsi*:  '  '  s  in  the  American 

feeys.    Can  we  find  a  like  ors  \  s  of  the  Eastern 

CoDtment  ? 

Two  stagi^  of  evolution  an^  in\si  determinotl — one  which  con- 
caraa  the  tailed  or  ordinary  monkeys,  and  tho  other  comprising 
the  four  tailless  catarrhinian  or  anthropoid  apes,  among  which 
also  two  degrees  are  recognized — one  for  the  gorilla,  chimpanzee, 
and  offinjBT,  and  the  other  for  the  gibbon^  which  is  the  manifest 
trmii!>  u  these  and  the  tailed  apes,  more  particularly 

the  ^  *id».    To  these  four  must  be  added  two  fossil 

anthr  PiiopithecuB  aw/ jguw^sr,  observed  in  1837  by  E. 

Lart*  >an,  an  animal  i)rohably  allied  to  the 

gibbu...  ..^  .  ,       i    ^  ,  ^y  Fonianiy  which  was  found  by  Fon- 

taa  in  the  Mi^x^ne  of  Saint-Oaudens,  and  which  is  incontestably 
•mething  other  than  existing  anthropKjids, 
TV'  ,     d>ent  as  proof  of  evolution  in  the  group  of 

r  tipi7ftem<^  penMieif  of  which  M.  Gaudry  has  col- 

'  '^  '         ^in  Grr.  '  '    '       'n^ 

I  I       >ed  not  l!  ^? 

gCDSfm,  "but  is  allied  by  its  Bkull  to  the  semnopithecua,  and  by  its 

fimba  to  the  macacna.    We  can  tlicn  sujipose  that  it  is  the  ances- 

!prr  rf  th*«»f»  two  by  a  kind  of  doubling  of  the  type,  such  aa  seems 

n  a  considerable  numlx^r  of  marsupiul  types. 

.  uivLiiLiiiiarily  furnishes  an  argument  in  favor  ot  ibia 
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interior  evolution.    There  is  a  gradation  in  the  arbor 
monkeyB,    The  American  monkeys  and  the  flemnopitl 
not  leave  their  trees;  the  magots  frequently  coir 
and  are  only  half  tree-dwellers;   while  the  ma* 
cephalus  are  ground-dwellers.    It  is  not  allowable  for  us 
lieve,  in  view  of  their  perfect  adaptation  to  life  on  trees,  tb^ 
magots,  and,  with  stronger  reason,  the  niacacuEes  and  ci 
aluses,  correspond  to  an  effort  in  a  new  direction — a  dii 
continuing  in  which  we  could  conceive  that  they  mighl 
ally  raise  themselves  again  to  an  intermittent  oblique 
and  thus  favor  new  adaptations* 

Gratiolet,  at  a  time  when  he  could  hardly  dream  of  tl 
of  evolution,  from  which,  moreover,  his  religious  senti] 
moved  him,  conceived  the  idea  of  parallel  series  among 
eys  of  our  continent,  leading,  for  example,  from  the  sei 
cus,  peculiar  to  Southern  Asia  and  the  neighboring  isl 
gibbon  and  the  orang  in  the  same  region ;  from  the  : 
magot  to  the  chimpanzee;  and  from  the  cynocephalij 
gorilla.    Without  suspecting  it,  Gratiolet  was  preparir 
doctrine  of  the  derivation  of  man  from  the  monkey,  anl 
sociating  himself  with  the  ix>lygenist  ideas  then  in  favor  i 
anti-orthodox  school. 

This  leads  us  to  our  last  genealogical  stage — the  pass 
the  monkey  to  man.     I  begin  by  describing  the  principa 
on  the  subject  that  have  been  in  vogue  or  that  may  be  i 
In  the  theory  of  M.  Haeckel,  who  is  monogenist  for  mo 
monophyllitic  for  the  other  branches  of  his  genealog 
the  tailless  monkeys  of  the  Old  Continent  constitute 
teenth  stage  from   the  monera.      They  are  divided 
branches,  the  fourth  of  which  is  that  of  the  anthrop^ 
this  is  separated  into  African  and  Asiatic  branches,  th< 
which  is  divided  in  turn  into  three ;  the  third  of  whicli^ 
Pithecanthropus,  or  man-ape,  which  has  already  a  ve 
tirin,but  is  without  speech.    It  is  his  twenty   "     '    M 
thropopithecus  of  M.  de  Mortillot,  from  wIj  :ijg 

twenty-second  and  last  Ktage  of  IVL  Haeckel,  is  derive 
branches— one  for  the  woolly-haired  net' 
the  straii^ht-haired  races,  of  which  the  A 
type.    The  place  where  man  was  thus  ov 
tioo  of  articulate  language  is  fixed  on  iM.  i 
SDufnwest  of  India,  where  the  hypothetical 
may  have  been.    The  spot  is  marked  Par 
departure  whence  men  have  scattered  \u  .  ...  . 
west  to  Africa,  others  east  to  Austrahisda  and  Mel 
north  to  Europe  and  Asia,  and   thence  by  Bering^ 
America, 
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Mr.  Huxley  does  not  express  his  opimon  on  the  immediate 
dttnent  of  num  in  nnj  of  his  writings  that  I  have  read.  Ho  leavos 
Ibi  reader  to  infer  the  consequences  of  the  discussions  into  which 
lie  frnt^TR^  and  these  lead  to  an  origin  at  the  expense  of  the  an* 
t! 

lAttdry  is  also  very  reserved,  but  lets  hLs  opinion  appear, 
w;  it*ea  not  give  it  distinct  form.    In  his  scheme  the  series 

riiWi  marsupials,  ungulates,  lemurs^  and  catarrhinians  forming 
s  dngln  group;  anthropoids;  and  man.  The  anthropoid  design 
oated  by  him  is  thu  dryopithecus^  of  which  ho  says :  *'  The  dryo- 
pithocus  wan  a  monkoy  of  a  very  high  character,  and  approached 
maa  in  many  particulars ;  it  was  of  nearly  the  same  size ;  in  its 
deolittoii  may  be  recognized  characteristics  of  the  teeth  of  the 
Aoftiraliiin ^'  (  "  ' - s  primaires/'  p.  236).  Further  on  he  adds: 
"•  If,  then^  it  sh  o  shown  that  the  flints  of  the  Beauce  chalk 

coUeeied  at  Tbenay  by  the  Abb^  Bourgeois  have  been  cut,  the 
natural  ^  ion  to  my  mind  would  be  that  they  were  cut 

the  dryopi  (page  241);  ''unfortunately,  we  possess  of 

tlm  dryopitliecufl  only  a  lower  jaw  and  a  humerus/* 

Prof.  Cope  has  an  opinion,  peculiar  to  him,  that  man  is  not 
dwoeiided  from  the  monkeys,  anthropoid  or  other,  but  directly 
from  the  lemurs*  His  condylarthra,  the  stock  of  nearly  all  the 
mfttn!"^M*"  orders,  give  rise  especially  to  a  branch  which  is 
divided  into  three,  one  being  represented  cliicfly  by  the  genus 
.4fiaploiviOfpAii^,  and  separating  in  turn  into  two  branches*  one  of 
whioli  eogendeni  the  monkeys  and  anthropoids,  and  the  other 
laad«  directly  to  man*  His  principal  reasons  for  this  view,  which 
foQcw,  show  on  bow  little  our  genealogies  Eomctimcs  rest.  Man 
a  general  rule,  four  tubercles  or  cuspids  in  his  upi)er 
The  monkeys  and  anthropoids  have  usually  five  tuber- 
Tbe  recent  lemurs,  the  fossil  Necrolemur,  and  the  Anap- 
uji,  havo  generally  three  tubercles^  Now  we  sometimes 
e  three  tubercles  in  man.  Prof.  Cope  has  drawn  up  a  long 
Its!  of  thi»  degrees  of  frequency  of  this  form  among  the  races. 
Tha  rerersion  is  one  that  works  toward  the  lemurs,  and  not 
lowanl  the  monkey's  and  anthropoids. 

M.  Vpgt's  prudent  opinion  is  radically  different ;  but  the  learned 
pnif>— nr  at  Geneva  having  at  different  times  had  nearly  opposite 
opinions,  and  having  played  a  considerable  part  in  the  question, 
we  shall  dwell  longer  with  him.  His  first  view  was  expressed  in 
Iil61-'S4«  before  Darwin  had  formally  applied  to  man  his  doctrine 
of  darivatlQn  by  E^election,  and  before  M.  Haeckel  had  in  1867-63 
ffir  the  flrrt  time  fully  explained  his  genealogical  tree.  His  second 
opnion  is  known  to  me  through  his  magniflcent  book  on  the 
rhich  appeared  in  France  in  1B83. 

In  \am  ftnri  view,  the  author  having  exhibited  the  reaemblanoea 
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between  the  antliropoTnorphons  apes  and  maiif  and  defii 
point  from  which  the  descent  probably  began,  adds  that : 
not  result  that  this  descent  follows  a  single  way.    There 
ondary  types  among  the  human  races,  as  there  are  amc 
monkeys.    By  prolonging  the  parallel  series  of  Gratiolet 
the  multiple  stocks  of  mam    *^  AU  the  fact^  f.,.,.  n.,.„  r..., 
indicating  to  us  a  common  stock,  a  single  i 
tween  the  monkey  and  man,  point  to  numerous  | 
which,  more  or  less  circumscribed,  must  have  devc* 
selves  from  as  many  parallel  series  of  apes  *^  (p.  626), 

The  second  opinion  appears  less  clearly  defined  thai 
On  the  one  side  M*  Vogt  maintains  his  former  ideas  i 
nistic  simian  descent,  and  on  the  other  he  reverses  thi 
mally  denying  that  man  is  descended  from  the  moe 
monkeys,  he  assumes,  have  always,  as  they  were  in 
and  Pliocene  epochs,  been  cantoned  in  tropical  climat 
tially  tree-dwellers,  they  leap  from  branch  to  brand 
hardly  ever  displaced — not  even   those   ground-livingj 
that  climb  among  the  rocks.    The  separation  between  | 
eys  of  the  Old  and  of  the  New  Continents  has  always  ' 
plete,  there  ha^^ngbeen  no  communication  between  the 
spheres  since  the  Eocene,  or  at  least  since  thf    '  ne, 

not  going  into  cold  countries,  they  were  t^.^.v^^lly^ 
from  approaching  Bering  Strait.    They  have,  then,  be 
modified,  especially  in  the  Old  Continent,  where  they 
exclusively  tree-dwelling.     Higher  types,  like  the  laopitkf 
America  and  the  dryopithecus  of  Europe,  are  met  amor 
after  the  Miocene,  but  they  have  un' 
since.    The  fact  of  M*  Qaudry's  mes^  ; 
can  be  cited  as  in  favor  of  any  evolution. 

But  M.  Vogt  speaks  here  of  a   tt.'ndenrv  lov 
organization  like  that  of  man,  of  an  approiu-h  by  d 
the  gorilla  resembling  man  more  in  its  limbs,  the  oi 
brain,  and  the  chimpanzee  in  its  skull  and  teetli. 
says,  **  permits  us  to  assume  a  single  only  line  of  evoluti 
the  human  organization,"   Passing,  then,  moro  particul^ 
sil  species,  M.  Vogt  insists  upon  his  proposition  that  *^ 
been  no  evolution  of  the  simian  type  through  thegeolo^ 
and  that  **  we  can  not  point  to  any  advance  of  this  t) 
Upper  Miocene," 

I  see  nothing leadiojc  to  this  canclusion.  As  I  have 


llHids  positively  from  any  ape  to  any  man.    But,  in 
^hat  are      '   '       '  '     us  as  fleries  of  «p€»cieii 
iRoiei  of  Ck>mpanttivQ  anthropaVii 
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number  of  characteristics  forming  series,  proceeding  from 
Ihft  Bfiw  to  man,  and  passing  or  not  passing  by  the  anthropoida. 
ti  argument  that  has  more  weight:  **  The  in- 
ke  man  than  the  adult  ape,  and  tlieir  differ- 
by  the  evolution  of  the  jaws,  the  cranial 
renounced  only  with  age  " ;  and,  finally,  "  the 
*m  all  these  facts,  that  man  can  be  placeci  in 
d  a  neither  with  recent  apes  nor  with  any  of 

UitT  U.11.-.,  u  1. 1^311  ei|/t5^,  but  that  the  two  (mim  and  the  ape)  have 
rbfiQ  from  a  c3ommoa  stock,  tlie  characteristics  of  which  are  still 
Ti  ag0of  youth,  which  is  nearer  to  the  stock  than  the 

ac^.,  ...  ..,^.  ■ 

M,  VogCfl  last  argument  is  a  priori  correct.  Every  one  has 
tvimarked  the  contrast  l>etween  the  skulls  of  the  young  and  the 
adult  orang  or  gorilla*  Its  value  rests  on  the  admitted  principle 
of  the  parallelism  of  ontogeny  and  phylogeny,  which  is  expressed 
byaaying  that  the  f^  '  the  young  subject  re|>roduce  forms 

that  have  existed  in  ui  s,  and  thereby  indicate  their  filiation. 

la  other  words,  the  new  characteristic  in  progress,  that  which 

^  with  a  succeeds  ^    ,  exists  in  tie 

rtHj,  while  thee)  that  belongs 

to  the  aocestoris  exists  in  the  infant  when  it  is  wanting  in  the 
adults  Aa  an  example*  we  cite  the  pulmonary  respiration  of  the 
adult  salamander  and  the  branchial  respiration  of  the  young  sala- 
mander. 

Bttt  it  uinee^isary  to  distinguish  what  is  produced  after  birth 
■sid  is  a  fact  of  the  growth  of  the  body,  of  physiological  develop- 
by  the  progress  of  age  in  the  individual  life>  from  what  is  an 
lewmblance  dependent  on  the  embryological  and  intra- 
uterine ontogeny.  In  the  infant  man*  as  in  the  young  ape,  the 
dnU  it  rounded  in  erery  direction,  uniform,  and  almost  without 
egtmifilil  The  temporal  crests  and  the  sagittal  crest,  which  is 
mAj  the  remit  of  the  elevation  and  lying  back  of  the  former  on 
the  medi'v   **        ire  developed  on  either  hand  with  ago,  «  "ly 

m  the  ma  ire  in  relation  with  the  strength  of  th*  s 

that  are  inseru^l  upon  them.  They  become  considerable  in  the 
apa,  and  form  Inr  -  '  --  -  nil  bones  in  the  species  that  have  a 
cesMidemblp  mm'^  tratust 

The  SI:  8  grow  in  man  and  in  the  apes  with  age, 
ftnd  d'  '  fnctrkable  an  as|>ect  in  the  latter,  in  the  an- 
lhro[v  :»v  only  because  the^y  have  more  ample  front- 
al alniiiw^,  which  If*  a  secondaiy  characteristic,  TIjo  projection 
of  the  jawa,  also,  becr.T^--  ^^^rked  in  both  only  with  age ;  the  hu- 
man infant  han  an  ♦  ithouB,  minute  face-  hidden  under  a 
Anil  forming  a  great  ba.],  as  in  the  ortv  -  face  grows, 

liraffthifin^  and  becomoe  prognatbcHia,  partly  1 ,,  ^ i  ie  augnvcnta- 
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tion  of  volume  while  the  skull  becomes  relftiively  dimi; 
partly  because  the  molars  of  the  second  dentition  need 
push  the  jaw  forward, 

I  expect  to  describe  hereafter  how  the  relations  between  t 
of  the  skull  and  the  base  of  the  face  along  the  naso-batdlai 
change,  on  either  side,  with  the  adult  as  compared  with  ih© 
the  angles  which  craniometry  marks  in  that  part.  Tlie  fac 
gle,  which  I  mention  because  it  has  a  certain  popularity,  is 
in  the  young  ape  than  in  the  infant  man.  The  infantile  fi 
the  young  ape  which  M,  Vogt  speaks  of  are  partly  found 
adult  woman.  They  also  characterise  the  male  sex 
races,  like  the  Andamans,  which  have  for  that  reason 
nated  as  infantine. 

There  is  one  characteristic  implied  in  Prof,  Vogt's 
which  seems  to  bear  more  favorably  to  his  thesis.    It  i» 
young  ape,  the  orang  or  chimpanzee,  for  example,  is  tm 
gent  than  the  adult.    This,  we  might  say,  is  bei*ause  it  is 
from  a  more  intelligent  ancestor  than  recent  apes.    But^i 
intelligence  is  a  rule  with  all  young  animals^  bs  well, 
the  circumstances  into  account,  as  with  man.    The  brai 
period  larger  in  proportion  to  the  body ;  it  is  in  some 
more  impressionable ;  it  grows  excessively,  and  asks 
sorb,  to  work,  to  turn  the  blood  it  receives  to  account. 
more  marvelous  than  the  way  our  childi'en  learn  to 
and  write  ?    Would  we  adults  be  capable  of  the  amou 
memorizing  which  the  mass  of  words  and  ideas  inculi 
them  at  that  age  exacts  ?    Young  Australians  are  equi 
peans  in  the  schools,  and  retain  languages  with  ext 
facility ;  but,  as  age  comes  on,  their  savage  nature  reap] 
take  off  their  clothes,  they  join  their  like  again,  and 
feat  no  more  intelligence  than  if  they  had  i-         ^ 
whites.    If  at  our  age  we  appear  so  capaciou,^. 
ing,  it  is  because  we  have  been  accumulating  for  man 
cause  we  reason  in  great  part  by  habit,  autom;  *'  -^^ 
WB  are  incessantly  excited  by  the  struggle  for  t 
society  of  our  likes,  and  by  the  use  of  language,  wliich  ii 
possess.    M.  Vogt's  last  argument,  that  the  young  a 
human  than  the  adult  ape,  does  not,  therefore,  con  vine 

I  have  mentioned  the  different  opinions  in  \'' 
negative,  concerning  the  origin  of  man.    Are  th^  . .  ^ 
eiblo  ones  ?    Although  I  have  made  many  objectiona 
tl:„  ,,■■    v^    -     ■    ■  •:  ..  ..,•,,;.  v:.  ,,.  :i     ■    ^-  , 


askofl  what  could  this  stock  bo  which  he  speaks  of,  < 
a:  •  ^    T  '    "     ^  i^  not  Icmuroid?    Wl^ 

l  it  hi  easy  to  see  hiB  ieudti 
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gtoek  irUrted  from  some  point  in  the  nngnlates.  I  have  manifested 
my  repiigiuuieo  to  supposing  such  an  origin,  which  appears  men- 
stnmft.  But  while  this  repugnance  is  legitimate  when  we  have 
Tffpard  to  recent  species — the  extremities  evulved  from  the  branch 
«-4t  ifi  less  so  when  we  go  back  to  the  trunk  before  the  specializa- 
tion of  til  iiates  had  become  as  pronouncotl  as  it  is  now.  It 
must  be  r  1  nothing  is  impassible  in  nature;  that  things  the 
l^Uit  probdible  when  we  look  at  the  outcome  are  realized  by  the 
most  u&foT«»r*  'tsses,  the  most  tortuous  roads.  What  seleo- 
tioQ  hj  the  ha  lan  has  done  for  pigeons  is  found  done  in 
nature  by  mcuins  the  laws  and  mechanism  of  which  are  invisible 
to  11%  and  which  wo  can  only  denominate  chance. 

There  is  ono  objection  to  the  descent  of  man  from  the  ape 
whirfi  I  haTO  entertainctl,  and  which  comes  to  the  support  of  M. 
Vogt*«  thesis.  As  I  have  prerioosly  said,  the  primordial  type 
ct  the  Tnammalia  has  four  limbs,  the  destination  of  -which  is 
already  written  out  as  far  back  as  we  can  go ;  all  four  fitted  to 
wmlkixiKt  ^ut  the  forc^-Umbs  adapted  besides  to  serve  as  organs  of 
prtbension,  while  the  hinder  ones  are  essentially  organs  of  sup- 
port and  walking.  This  double  specialization  goes  back  to  the 
replileiii  not  to  speak  of  the  dinosaurians^  with  which  it  is  very 
marked.  Some  amphibians  present  traces  of  it.  With  the  most 
anrioit  mammalia  which  are  known  in  all  their  parts,  like  the 
F%tnoeodu9 prinutmisf  of  the  Lower  Eocene  of  Wyoming  Territory^ 
the  fore-limb  is  well  charactf^rized  as  an  organ  of  prehension  and 
the  htnder  one  as  for  walking.  The  humerus  is  articulated  with 
a  narrow  glenoid  cavity  at  the  upper  outer  angle  of  the  omoplate, 
•o  aa  to  permit  the  freest  motions  in  different  directions;  the 
radius  is  mobile  on  the  cubitus,  around  which  it  performs  the 
iaminff  moTement  required  by  the  function  of  the  hand ;  the  five 
ftagvs  are  sprearl  out,  the  thumb  is  turned  more  on  its  axis  as  if 
ti>  i^rrr^t-  Mr» position,  aud  the  hand  continues  in  a  straight  line 
w  arm.    On  the  other  hand,  the  femur  is  united,  as 

with  usj  U*  A  massive  pelvis;  the  articular  surfaces  of  the  knee, 
the  kace-pan,  and  the  two  immovable  bones  of  the  leg,  are  just 
what  the  iitzeltisire  function  of  locomotion  requires;  the  foot  is 
plaotigradt*^  v  "  rominent  heel  and  close  toes,  and  is  articu- 
laled  perpem;  j  by  its  arch  with  the  leg,  as  in  man.     With 

k&  contemporary  animal  of  the  same  bed,  the  CarypJwdon^ 
\wh'  '^  ^  I  -^  only  representations  of  the  foot  and  hand,  but 
idge  by,  these  two  organs  present  more  resem- 
hlance,  the  toot  being  a  little  like  a  hand,  but  the  differentiation 
ia  msverthelfiss  made. 

This  specialization  or  diffprentiation  has  reached  its  maximum 
in  man,  v  ::  it  in  equal  degree.    In  the  bird 

Iha  ttppet  .  , ^^  ......,,.   .,   -  ,j.g,  that  is^  a  function  oC  locomo- 
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tioa.  With  man  alone  the  upper  limb  is  exclusively  a  h^icL 
hinder  limb  condenses  in  itself  all  the  locomotive  function  whidi 
it  has  till  now  shared  within  certain  limits  with  the  fore-limb,  but 
which  has  nevertheless  remained  directly  its  essential  attribute* 
Man  thus  seems  to  be  the  direct  continuation  of  the  fii'st  Eocena 
mammalia ;  if  not  of  the  marsupials  that  preceded  them,  the  con- 
firmation of  a  type  that  had  been  begun  ;  and  it  does  not  appear 
very  logical  that  his  transformation  should  have  been  effected  at 
the  expense  of  a  branch  which  appears  coUateraL  The  monkeys 
have  been  produced  by  an  adaptation  of  the  hinder  limb  to  an 
arboreal  life,  the  f ore-Umb  remaining  w^hat  it  was ;  this  is  a  devia* 
tion  in  some  way  from  the  axis  of  evolution^  a  deviation  from  the 
primitive  type.  From  this  primitive  type  have  been  detached  on 
one  side  the  ungulates  through  a  metamorphosis  of  a  fore-limb 
adapted  to  prehension  into  a  limb  adapted  to  running,  and  through 
a  harmonic  perfecting  of  the  four  limbs  for  the  same  purpose ;  on 
another  side,  the  carnivores,  whose  four  limbs  have  been  set,  to* 
gether  with  the  teeth,  the  jaw,  and  all  the  skull,  into  harmony 
with  the  necessities  to  which  they  were  subjectcnl  and  the  mode 
of  life  and  regimen  they  had  adopted  ;  and,  on  the  third  side,  the 
monkeys,  which,  seeing  the  earth  taken  possession  of  by  swift- 
footed  herbivores  and  bloodthirsty  carnivores,  have  taken  refugi? 
in  the  trees,  or  at  least  have  flourished  and  maintained  themselvet 
there,  and  have  consequently  fitted  their  extremities  to  that  spocial 
kind  of  life. 

For  men  to  be  derived  from  monkeys  through  the  disappear* 
ance  of  the  accidental  adaptation  of  the  liind-limb  to  a  functiQii 
normally  devolving  on  the  fore-limb — that  is,  by  retn  i  :  nwani 

their  primitive  arch-ancestral  t>'pe — seems  strange.  is  pos- 

sible, for  nature  does  not  take  the  shortest  roads*  From  the  car- 
nivores, terrestrial  animals,  have  descended  the  pinnipc  ^  -^ '-h 
by  a  reversionary  adaptation   have  had  their  limbs  ;.  i, 

brought  near  the  body  in  the  shape  of  paddles,  and  made  t 
form  the  part  of  fins.    But  the  most  probable  is  genenUt^  ix^r 
most  simple.    The  hook  which  such  an  evolution  of  maji  or  nf 
one  of  his  precursors  would  have  ma<lo  is  useless.    !  >* 

rational  to  conceive  the  perfect  bipedal  and  two-hai...  • 

descending  from  a  type  which  we  have  alrcfidy  Ht^^n  m  t 

in  Eocene  times,  and  constituting  the  f ut  . i .  • .     '  i 

mammalia.    We  should  then  have  to  coi.  .  ..:  ...a  bnmd 

as  a  collateral  branch  in  which  the  evolution  bus  not  gone  beyontl 
what  is  exhibited  in  the  rece^         '  "       "       "  ^^» 

This  hypothesis  would  si  i  .-inthropology 

that  seem  insurmountable.    The  lowest  human  races  known  to 


Uft  ar 

that 


ir  to  the  hi 
^s  them  fro  J 
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differeiii  lulu  as  forming  a  relative  homogen — a  species,  as  M.  de 
Qaatrefages  contends.  The  most  ancient  human  race,  that  of 
Neanderthal,  is  in  the  same  category.  Its  cranial  capacity^ — that 
is,  that  which  really  characterizes  man — is  still  considerable  and 
higher  than  in  the  lowest  existing  human  races.  Between  the  low* 
est  meajn  of  the  capacity  of  the  skull  of  human  races,  which  I  put 
in  raimd  niimbors  at  eleven  hundred  cubic  centimetres,  and  the 
mean  of  the  highest  anthropoid  species,  which  I  estimate  at  five 
hundred  and  thirty  cubic  centimetres,  the  distance  is  prodigious 
when  wo  compare  it  with  such  slight  mean  differences — taking 
accotmt  of  the  relation  of  brain- volume  to  that  of  the  body — as 
have  been  detennined  between  the  succeeding  species,  genera, 
families,  and  orders  of  animals.  The  working  of  such  a  cerebral 
transformation  as  this  calls  for  would  require  a  length  of  time 
def)ing  all  our  conceptions. 

Pliocene  man  has  probably  been  foynd  in  America.  Miocene 
man  is  indisputable,  although  we  have  not  yet  been  able  to  dem- 
onstrate the  fact.  Now,  it  is  in  the  Miocene  that  the  monkeys 
appear  with  their  existing  characteristics.  Has  man,  then,  been 
c^  '  d  since  they  appeared  ?    Did  the  evolution  choose  an  ani- 

Ui...  ,,  :e  hind-limb  was  organized  for  a  life  in  trees,  was  at  once 
hand  and  foot,  when  there  were  beside  it  and  already  previously 
«xistiog  animals  whose  organization  presented  a  part  of  the  de- 
sired characteristics  ?  There  is  little  probability  of  it;  and  con- 
B~  ^?  I  repeat,  the  number  of  species  which  would  have  been 

to  reach  the  actual  constitution  of  our  brain,  it  seems 
le  that  the  preparatory  steps  are  rather  taken  iu  the  Eocene 
epoch  at  the  expense  of  one  of  those  condylarthra  which  had 
already  the  principal  morphological  characteristics  of  man  except 
thoae  relating  to  the  brain,  and  which  Mr.  Cope  has  shoTATi  to  be 
intermediate  between  the  marsupials  and  most  of  the  recent  mam- 
maU.  From  this  point  could  be  made  the  differentiation  corre- 
aponding  with  different  modes  of  life,  which  has  given  on  one  side 
the  ungulate  and  carnivorous  branches  and  many  others  that  dis- 
appeared without  forming  a  stock,  and  on  the  other  side  the 
qnadrumanous  and  human  branches. 

Tho  I»"  pe — that  is,  the  type  that  was  destined  to  resxilt 

in  tho  a^t  -  =  -  i^  brain-development  that  we  know,  and  to  which 
aU  tha  wat  ta  only  accessory — had  then  a  stem  of  its  own — a  stem 
which  wa*i  the  nif  '  'ral  continuation  of  the  general  primitive 
trunk  of   the  dim  t.     In  the  present  order  of  science,  the 

mommaliiui  class,  as  a  whole,  is  compared  to  a  branching  tree, 

hr. '  --—  ^-.  ^  principal  limbs,  each  terminating  in  efflores* 

cr  vlh.    These  are  our  most  specialised  groups, 

tl  tud  tho  ruminants  among  the  ungulates,  the  lion  and 

thi:  uu^  uui'/iig  the  carnivores,  etc     In  this  new  system  the  com- 
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parison  to  an  upward-growing  tree,  the  central  axis  of  whic 
out  lateral  branches,  would  be  more  just,  the  central  stalk 
continuing  to  rise  like  the  I/ombardy  poplar,  and  giving 
apex  man. 

Gentlemen,  we  have  reached  the  end  of  our  year's  taalL  I| 
explained  at  length  the  genealogy  taught  by  IL  H  ' 
have  examined  step  by  step  the  8y stems  that  have  btt ;  ^  :  ^ 
to  take  its  place.  We  have  inquired  whether  the  point  of  do 
ure  of  the  vertebrat-es  has  been  from  a  soft-bodied  worm,  or  ; 
a  crustacean  possessing  an  exterior  skeleton.  We  have  conci 
that  our  genealogy  has  passed  by  the  ganoid  fishes^  to  las 
what  paleontologists  cull  the  labyrinthodonts,  and  what  I  \ 
sometimes  designated  as  medium  vertebrates.  Thence  the  cui 
has  carried  us,  not  in  the  direction  of  the  mammals,  which,! 
ever,  had  already  appeared  in  the  Triassic  age,  but  into  th^ 
dominion  of  the  reptiles,  where  we  speculated  concerning 
dinosauric  origin  of  the  monotremata  or  of  some  similar  gijj 
There  we  met  the  aplacental  marsupials,  which  we  desigaa' 
confirmed  pro-mammals,  and  showed  that,  with  some  rese: 
of  the  cetaceans,  for  example — all  the  i*ecent  placental 
and  consequently  ourselves,  have  issued  from  them.  B 
problem  bfjcame  complicated.  To  this  point,  except  for  the 
itself  of  the  mammals,  our  origin  appeared  clear. 
were  already  a  cause  of  embarrassment.  The  uncei 
crease  respecting  the  immediate  descent  of  man,  althougl 
at  last  freed  ourselves  from  prejudices  respecting  it,  and 
cuss  it  coolly.  Several  opinions,  ^each  advanced  by  ilhi5( 
authorities,  confront  us;  I  have  expounded  them  impart 
occasionally  myself  raiJ^ing  objections,  as  well  as  favorable  { 
menta  I  have  not  done,  and  now  you  may  say  that  1  havit 
secret  preference— that  you  are  convinced  of  it. 

There  are  for  me  only  two  doctrines  to  be  consid' 
which  derives  man  from  the  primary  stock  of  tJie  mam 
direct  line  and  without  the  intervention  of  orders,  ni 
mathematical  point,  but  from  that  confuted   mass  s 
the  marsupials,  in  which  the  differentiations  are  indec 
tend  toward  the  ungulates  or  toward  man ;  and  the 
which  accepts  tJie  branch  or  tjie  order  of  the  primi 
all  its  consequences^ the   lemurs  or  prof$imiaus  at 
then  the  monkeys  or  simians,  and  man  all  alone  at 
mit. 

Does  one  of  these  ennoble  us  more  than  the  other  7 
The  one  that  regards  ua  as  the  dominant  and  centi^l 
the  mammalian  tr«e,  the  continuation  of  the  prototy 
direct  line,  and  which  posits  us  as  the  crown  of  an  evol 
point  of  de^""'^^'"  '  **  which  is  at  the  monorit  ^  ^^11 
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flatter  our  prida  But  is  it  irxi^^  and  would  not  our  clioice  of  it 
htt  m  ftubj<>ctiv0  one  ? 

All  that  I  have  told  you  this  year  and  last  shows  that  I  incline 
toward  the  otlier  jsolution.  and  the  conclusion  that  we  are  de- 
•r<*ndod  frtim  tho  monkoy.  One  consideration  to  me  takes  the 
I«8id  of  all  tho  others.  Tho  t}^i>e  of  the  cerebral  convolutions  in 
all  thfi  primates  where  it  is  well  characterized  in  its  ascendant 
r^  r  of  man ;  it  varies  from  the  eebian  to  the  pithe* 

C'  ...    lu  the  anthropoid,  and  from  the  last  to  man  only 

In  *    The  development  to  the  extreme  of  the  simian  type 

tad  the  abrupt  increase  in  the  volume  of 
n  the  anthropoid  to  man^on  which  I  have 
tosistad,  are,  apart  from  the  histological  examination^  the  two 
faadA  "  anatomical  characteristics  of  man.f 

Ti^  foot  of  the  monkey  has  a  more  or  less  opposable 

thfunb;  that  it  is  more  or  lass  adapted  to  their  arboreal  life; 
that  it  »  '^  *  -p^^ar  strange  tons  that  the  human  line,  after  hav- 
in|p  ex  .  partial  transformation  of  its  foot,  should  have 

ramaod  the  tinginai  foot  of  its  ancestors — these  are  details.  The 
eraiilal  and  facnal  characteristics^  which  are  the  result  in  man  of 
Iba  consademble  volume  of  his  brain^  the  atrophy  of  the  nasal 
Ummm^tLtiAiyf  thi*ir numerous  posterior caWties, which  has  brought 
about  the  di^p(>earance  of  the  muzzle,  the  compensatory  perfec- 
Umx  of  tho  touch  and  tho  vision,  which,  with  the  modifications 
HBOoantated  by  the  equilibrium  of  the  skull,  have  contributed  to 
a  btpodal  attitude  and  an  entire  new  series  of  differential  charac- 
inistica-Htre  details  also.  That  which  dominates  all  is  the  cere- 
liiral  type,  already  human,  but  in  a  rudimentary  condition,  in  the 
apas,  aji  it  is  the  same  type  amplified  and  perfected  in  man. 

All  tho  organs— foot,  hand,  teeth,  thorax,  pelvis,  and  digest- 
ive tube — hsv  V  i  evolved  in  the  mammals,  have  been  trana- 
fanxMMi  capri  have  taken  different  courses,  and  have  been 

fpecialised  in  ditFen^nt  directions,  sometimes  to  the  same  result, 
Oji^  ^,..Tt  t...u  remained  stationary,  or  has  varied  but  little — the 
brain  '  in  man.    With  him,  or  one  of  his  ancestors  among 

ih^  primaUjui,  it  took  a  start,  it  grew,  developed*  making  every- 
iking  bdnd  to  its  msods^  subordinating  everything  to  its  own  life 

itrt.  ^  sg^ 

9g  to  11^  (^ttitiiiiild,  t  oomp«t«»ot  mntlioHtf  cm  the  iTjbjrct,  nc^t  onljr  the  typt 
dfwromlqiiam^  bat  tli«  muscular  i^d  rUecral  anomillct  found  in  miiQ,  plc««l  In  mo 
lii^fv  la  ftrof  ol  a  limUti  dciecDt.  Borne  of  the  mupculnr  anomaUcs  ctcq  tndicmte 
WmnAaa  lM»ar4  etlmiaQg  or  treeUrittit  dl«p<>«Uic>nt.  Soo  \\w  mcmoini  of  lUb  ftoAtonit«t 
b  lW  *  Bvnio  i*AsllirO|xilQs:ie,**  cm  **  Uuiicalar  and  VtK«rnl  Varlntions  in  Rac«s/*  and  in 
<»  ^t^*liif  of  tilt  SteUti  XJnihropoto^  oci  **  An  A  nam  a)  ir  observed  in  the  Ormng.** 
fat  •itb  Ui  8K^  ^«ii%  on  tbd  '*  CoiD|»f«clfe  Anar  itJooA,**  wbkh  wti 

fi^Uibidla  U7A,«Ddn9vi««idfiitbc*'B«rtied'A.  [>.  tO?. 
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— the  skull,  the  face,  the  whole  body — ^antl  leaving  Its  nmrk 
where.     Fishes  swim,  rumuianta  browse,  carnivorouft  ani 
hunt  their  prey,  the  monkey  lives  in  trees,  man  thinkSr^ 
him  gravitates  around  this  characteristic.    The  philoso] 
rightly  said,  **  Man  is  an  intelligence  served  by  organs/' 

We  are,  then,  descended  from  monkeys,  or  at  least  everyl 
looks  as  if  we  were  descended  from  them.  But  from  what  ma 
known  or  unknown  ?  I  do  not  know ;  assuredly  none  of  tl 
cent  anthropoids  has  been  our  ancestor.  From  many  men 
or  only  one  ?  I  am  ignorant  of  that  also^  and  do  not  know  wh 
I  am  a  monogenist  or  a  polygenist.     In  ti  '       "*    '  *  hi 

races,  I  perceive  arguments  for  and  again-  .  I 

to  reach  their  examination  in  a  future  course.    Till  then  I  ftfl 
a  reservation  of  opinion. 

The  subject  we  have  been  discussing  is  not  done  with  ;  in. 
what  I  have  said  of  my  own  opinion  is  premature.  My  el 
lectures  next  winter  will  bear  on  the  comparative  morpholoi 
the  skull,  from  the  fish  to  man,  especially  among  the  mnwL 
Kow  that  our  descent  from  monkeys  is  contested  by  i  q 

are  themselves  partisans  of  our  natural  descent  from  ti.^  „.i  J 
it  is  of  importance  that  we  do  not  concentrate  our  exclusive  ■ 
tion  on  the  primates.     We  shall  see  what  arguments  *  \ 

craniology  brings  in  favor  of  this  or  that  grmealogy  u:  „ 
We  shall  thus  come  upon  atavistic  traits  which  we  shall  tin 
in  a  situation  to  comprehend*  u] 

analogies,  and  finally  upon   charn  1 

order,  or  zoological  ones,  which  I  have  divided  in  my 
into  two  categories — the  r*  i  !  the  progr< 

teristicfl.    We  shall  thus  €>  ly  of  the  cri 

teriatics  dependent  on  the  brain,  with  which  I  began,  and  s 
able  to  pass  to  the  characteristics  derived   from  the  sk 
among  which  we  shall  again  find  the  application  of  all 
ceding  evolutionary  data.     Then  only  shall  we  be  pe 
conclude  upon  the  place  which  anthropology  makes  fol 
nature.    Whatever  may  be  the  result  we  reach »  this  p! 
may  believe,  will  be  as  enviablw  as  you  could  desire  it  to 

I  have  said,  in  anticipation,  that  man  is  descendcMl 
monkey ;  yes,  but  by  a  multitude  of  intermediaries  moi 
anthmi       ^         ".of  \x\\v'^ 

y6t,  bii:  mind  fw  ,:  ^ 

that  of  Vogt's  microcephalns,  its  followers  lar^ger  b 
more  (■*'•  ^  '   ^'  ■■  ■  '  .'         *i--  '■,''*-■   ■,.  •  :     '" 

type.    < 

man  and  monkey  made  but  one.    A  separation  was  pn 
g»p  enlarged^  beer,        -   rreraaBe.  ''  "^ 

isteeper  walls  like  :  'rado  ca 
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Aliel  HorelAcque  is  not  io  favor  of,  but  which  MM*  Vogt  and 
Htudfly,  whci  aro  Uttio  suspected  of  orthodoxy,  admit — a  gulf 
wUeh  \m  growing  wider  every  day  under  our  very  eyes ;  in  which 
wi  an»  still  permitted  to  perceive  those  lost  paths,  going  from 
ooe  sida  to  the  other,  of  which  Mr.  Huxley  speaks  in  the  preface 
to  the  French  iranalation  of  his  *'  Man's  Place  in  Nature '' ;  but 
which  will  ^on  become  insuperable  by  the  disappearance,  on  the 
^■pasidoi  ^ing  anthropoids,  and,  on  the  other  side^ 

Hm  the  laiii  „„  ..^„.an  races;  when  man  will  be  left  isolated 

and  inAJQRtic,  proudly  proclaiming  himself  the  king  of  creation. 

We  ne^  not  blush,  then,  for  our  ancestors :  we  were  raonkeya. 
It  before  tfaem  we  were  reptiles,  fishes,  yes,  even  worms  or  cnis- 
tacMOgL  Bqi  that  was  a  long  time  ago,  and  we  have  grown  up. 
K  '  '  *  *  a«  say  it,  has  lavished  its  favors  upon  us,  and  has 
gi  iho  ad%'antages  in  the  struggle  for  existence.    Our 

rifmb  of  y4S8terday  are  at  our  mercy ;  we  leave  those  which  dis- 
place tut  to  pariah,  v*  ^^  to  new  species  when  we  want  them. 
On  our  planet  ym  tk  Uioning  things  at  our  will,  piercing 

iilhfPiiiiis,  going  down  into  seas,  ransacking  the  air,  suppressing 
diglMioett,  and  soak'hing  from  the  earth  its  secrets  of  ages.  Our 
■qiunationB,  our  thought,  our  action,  have  no  bounds.  Every- 
tiling  plTota  around  ua  What  more  can  we  desire  ?  To  be  god  ? 
Xhr**  TT^^ftx-  ^r»in©.  Evolution  haa  not  had  its  last  word.  The  an- 
t:  \i%  baa  been ;  the  anthropotheomorphus  may  be.    M. 

IJ  uas  tried  to  reconstitute  the  one;  why  may  we  not 

f^  to  constitute  the  other,  fho  man  of  the  future  ? 
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HHpIS  formidable  title  will  doubtle^  lead  many  of  my  roadiera 
^*.*  to  apprehend  ttiat  I  am  now  going  to  infiict  upon  them  ona 
of  thow  Abetmaa  and  profound  disquisitions  on  molecular  physics 
vMeh  aro  very  learnetl  and  very  incomprehensible.  But  I  do  not 
to  do  anything  of  the  kind.  1  have  no  desire  to  go  into 
tea,  or  to  wear}'  them  with  a  more  or  less  tedious  reca^ 
ittnlltio*  I  development,  from  crude  beginnings,  of 

our  preac;. .  >  .j :( Secular  dynamicSi  by  going  back  to  the 

oarbeit  conceptions  of  atoms  by  the  Greek  philosophers,  or  even 
to  Use  time  of  Dalton  and  Bemouilli. 

1  TTjrrtMv  desire  to  explain,  in  as  popular  a  language  as  the  sub- 
]  in  how  far  the  researches  of  men  like  Helmholtz  and 

fe::   \\  .    ^   .1  Thomson  have  modified  our  ideas  of  the  ultimate 
eom£>*--itit.u  of  mailer.     There  will  be  nothing  offered  that  is 
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absolutely  original  except  certain  deductions  of  my  own 
in  my  opinion,  necessarily  flow  from  the  assumption  that 
is  composed  of  indivisible  and  indestructible  particles.     1 
reason  to  believe  that  these  deductions  will  be  received  wi 
terest  and  that  they  will  throw  light  on  and  e 
which  may  have  puzzled  those  not  intimately 
subject. 

It  may,  indeed,  be  presumed  that  a  popular  expos? 
present  state  of  the  science  of  molecular  physics  vrill  be 
ated.  Everybody  has  heard  of  and  knows  something  abou 
atomic  hypothesis,  yet  there  are  few  who  have  been  able  t>o  U 
the  more  recent  researches  and  speculations  of  the  foremoi 
quirers  in  this  difficult  department,  because  they  have  been 
municated  to  the  world  in  b.  manner  in  which  they  can  on 
understood  by  mathematicians  of  the  highest  order.  Such  xm 
minds  are  necessary,  and  it  was  perhaps  fortunate  for  maia 
that  they  have  hitherto  confined  themselves  more  or  lem  ei 
Hively  to  original  research,  and  not  frittered  away  their  tin 
writing  popular  works;  but  it  is  the  duty  of  humbler  inteJte^ 
interpret  their  revelations,  and  give  them  the  widest  possible 
semination. 

There  is,  in  my  opinion,  no  subject,  outside  of  mathom 
however  intricate  or  abstruse  in  some  of  its  aspects,  which  ciu 
be  explained  in  the  ordinary  language  of  the  people,  Wh« 
be  clearly  imagined  can  also  be  clearly  exp  ^         "      mig 

well  carry  science  and  philosophy  back  to  i  i  ^  8< 

when  it  was  considered  the  greatest  triumph  of  learnmg  to  so 
ticate  so  profoundly,  and  hedge  around  with  arguments  an  ob 
absurdity  that  no  ordinary  intellect  could  refute  it 

I  would  also  like  to  observe  that  in  the  manner  in  wh 
shall  here  endeavor  to  place  this  subject  before  my  readers  1 
been  largely  influenced  by  the  perusal  of  a  recent  work  on  n 
ular  dynamics  by  Lasswitz,  a  German  physicist  and  philooc 
little  known  as  yet  in  this  country,  a  profound  thinker,    T< 
work,  which  can  not  fail  to  make  a  great  impression  on  all  cul 
minds,  I  am  indebted  for  many  of  the  siniih^  w'     '   *         i 
make  use  of.    Some  of  these  similes  may  apjieai 
travagant,  but  a  little  reflection  will  show  their  fitness  liud 
in  the  interpretation  of  some  of  the  more  difllculi  probkmfl 
which  we  are  hero  confronkHl. 

Let  us  imagine  ourselves,  on  a  cold  and  clear  winter  night 
denly  transferred  from  this  greatest  and  noisiest  of  Am« 
cities,  hundreds  of  miles  away,  into  the  stillness  of  the  conni 
into  the  depth  of  some  solitary  forest 

Notiiing  around  us  seems  to  stir ;  wo  are  far  ttom  ♦^ 
cities;  above  us  the  silence  of  the  staiB,  beneath  us  . 
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ot  coow;  not  a  sottBd  to  be  heard^  not  a  breath  of  wind  stirring 
ih0  branches* 

And  yet  wo  know  that  all  this  is  an  illuBion!  Those  bright 
potnte  of  light  on  the  dark  firmament  are  solar  systems,  whirling 
lhr«iagh  space  two  hundred  times  faster  than  a  cannon-ball,  and 
uiid^tr  cmr  feet  the  delicate  snow-cry stala  are  groups  of  atomSj 
whii^  tremble  with  billions  of  vibrations  every  sec-ond. 

The  outer  forms  of  the  little  enow-stars  appear  to  us  fixed  and 
riv'u^  ^'-**  Mc^y^,  of  the  bright  constellations  above.  But  from 
ill  ices  a  pale  light  enters  onr  eyes,  acts  on  the  retina,  and 

\  iho  optic  nerve— an  infallible  proof  that  there  is  something 
I  e%'cn  bi  these-Hind  we  know  of  only  one  kind  of  activity  in 
tUs  unlrerset  namely^  that  of  motion. 

Thepfr'  '  '  V  ^  the  snow-crystals  are  composed  are  nut 
dondy  joj  I  to  each  other  like  the  stones  in  a  wall, 

Tbsy  are  perpetually  acting  and  reacting  on  the  bodies  which 
•orround  them,  through  the  medium  of  an  exceedingly  fine  sub- 
itaoee  which  wu  term  world-ether.  It  is  the  bearer  of  the  move- 
its,  the  offecta  or  modifications  of  which  we  know  as  light, 
,  electricity,  chemical  affinity,  etc. ;  it  also  keeps  the  [)articles 
k  8iiow-cr)*sta]a  separate,  maintains  them  in  a  state  of  mutual 
m^  and  regulates  their  vibrations.  These  vibrations  we 
....  *  mechanical  cause  of  heat/'  because  we  are  aware  that 
erery  incraaae  of  temperature  is  represented  by  an  increase  in  the 
of  the  vi^ 

minute  \  ..'.  --s,  of  which,  as  we  know,  all  bodies  con- 
•iit»  am  eallod  molecules.  In  solids,  as,  for  instance,  the  snow* 
crystals,  '*  ranged  in  a  certain   fixed  order.  «ind  their 

▼iliraiicif]  '  a  ijriven  space.    Now,  let  the  sun  shine  on 

fbscnciw. 

►  son  IS  a  va^t  cr-ut*  r  of  activity.  From  evr-ry  point  of  its 
an  enormous  number  of  impubes  are  continually  acting 
on  ^10  aiomii  of  the  surrounding  ether,  which  are  sent  through 
jpooi  in  every  direction,  with  lightning-like  rapidity.  The  num- 
ha  of  the«i*  impulses  has  been  estimated  at  from  four  to  eight 
kimdr  ins  per  second.    They  give  rise  to  a  wave-like  mo- 

tioo  w..-  "  ..averseg  about  two  hundred  thousand  miles  of  space 
par  saooiid,  aad  requires  eight  minutes  to  re.ach  our  earth. 

-a  eiher*wavas  happen  to  come  into  contact  with  our 
q;  .  ..  ve,  w©  experience  the  sensation  of  light ;  if  they  imping© 
ipro  ifur  skin,  we  fe^l  warmth  ;  if  they  strike  the  snow,  they  set 
Its  iDolecttl4»,  as  well  im?  '  '  r  between  them,  into  a  livelier 
Mate  of  motion.     Tlie   v  n  of  the  molecules  increases  in 

vicJenoe*  and  the  result  is  an  increase  in  temperature  in  the  snow. 
The  particles  have  to  move  further  away  from  each  other,  as  their 
nbestions  reciiiire  more  space-^we  say  the  heat  expands  tk^ 
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bodies.    At  length  the  vibratianE  become  fio  energetic 
fixed  order  in  which  the  particles  are  arranged  can  no  loni 
maintained.    They  beg^in  to  collide  and  interfere  with  each 
the  whole  artificial  edifice  of  the  crystal  collapses*    The  mok 
can  not  regain  their  equilibrium — the  snow  has  changed| 
water. 

In  liquids  the  molecules  move  about  in  all  directions,  yet 
of  thom  can  voluntarily  separate  itself  from  the  main  body. 
as  in  a  vessel,  completely  filled  with  live  eels>  each  individi 
may  wriggle  and  move  about  among  the  others,  yet  it 
detach  it8r' "  ty  from  them.    The  liquid  i 

not  yetsLij  ^  it   or  energetic  to  overcome  l 

exerted  upon  them  by  their   sun'oundings.     Above  tho 
even  in  the  open  vessel,  they  have  to  encounter  the  pres 
the  atmosphere,  the  molecules  of  which  keep  up  a  consti 
vigorous  bombardment  against  the  liquid  particles,  forcing] 
down.    Still,  this  can  not  prevent  that  here  and  there  a  fare 
situated  water-molecule  pushes  itself  between  the  air-mol 
the  water  evaporates.     Now,  if  the  temperature  is  height 
that  is,  if  the  vibrations  of  the  water-molecules  increase 
an  extent  that  they  can  hold  their  own  against  the  presaj 
the  air — then  a  condition  of  things  is  brought  about  fami 
under  the  name  of  boiling.     The  water-jmrticles  shoot  al 
rapidly;  they  are  no  longer  crowded  together,  they  h 
way  through  the  air-molecules  and  disperse^— the  water  et 
we  have  no  longer  liquid  but  gaseous  water* 

In  gases — as,  for  instance,  the  air,  carbonic  acid,  etc*- 
cules  are  in  a  state  of  vibration  so  violent  that  they  fly  i 
marvelous  rapidity  in  all  directions. 

Now,  we  are  in  possession  of  information — of  prettyj 
information  —  respecting  these  molecule  -  movements, 
searches  of  men  like  the  late  Prof,  Kingdon  Clifford,  Pt 
holtz,  and,  above  all,  Sir  William  Thomson — one  of 
physicists  and  beyond  comparison  tlv-  -— -tr^st  living 
tician  as  well  as  one  of  the  subtlest  t  thn  wiirlcH 

produced— the  researches  of  men  like  Ui« 
flood  of  light  on  this  important  and  hi;;...^,  ..    - 
Nor  is  our  information  merely  confined  to  molecular 
and  VI '       "     s;  the  (I^  '  T  the  m<  ' 

been    :^^     mately    j  \  bec4iu?;< , 

pressure,  friction,  and  hettt-conducting  capacity,  vc 
concbi  '  '  '  ■  '         L 

TIj  U1108  of  innomcral 

^lid  Ijodies,  flying  rapidly  about  in  all  dirBetian& 
porpctually  bombanl    '    ^      '^    -    —^   ^-    -     -^       ^ 
which  causes  us  to  • 
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rSh&m  atr*]noleeul03»  if  closely  packed  (without  any  Ln- 
tenrvniiti^  s!MCo)f  would  only  fill  about  x^  ^^  the  space  taken 
up  by  the  air  lui  it  is.  They  rush  about  in  this  void  with  the 
quickxiflsn  of  rifle-btillets.  Every  point  of  our  skin  is  struck  by 
ftt  IcAst  0Te  thousand  millions  of  these  little  bullets  every  second* 
ThiStr  Dttmber  m  so  great  that  every  cubic  inch  of  air  contains  no 
hm  ihAD  Iweoiy-one  trillions  of  them^  and  the  same  is  true  of 
aU  gases.  They  are  do  small  that  they  are  utterly  beyond  our 
pomen  of  perception* 

Thw  fimallest  object  which  the  best  and  most  powerful  combi- 
ti  lenses,  as  now  produced,  would  still  enable  us  to  recog- 

lu*- ,  p.^iiiires  a  diameter  of  at  least  i^^j^^i^  of  an  inch,  but  of  oxy- 
gen-lDoIocules  three  hundred  could  be  placed  side  by  side  before 
would  cover  that  minute  distance*    Still  smaller  are  the 
nloeules  of  hydrogen^ 
NoWf  in  order  to  get  a  clear  idea  of  this  air  which  we  inhale, 
of  Ibk  hail-storm  of  little  worlds  which  we  perpetually  «  r 

without  apparent  discomfort,  let  us  resort  to  a  little  a)  ic 

Wd  imAgination — not  the  imagination  of  the  poet  and  romancer, 
wUoh  delights  in  pictures  of  the  fanciful  and  ideal,  without  tak- 
ing mncb  account  of  facts,  but  the  healthy  imagination  of  the 
scisnlist,  which  moves  among  the  sternest  of  all  realities,  and 
wUch,  if  rightly  exercised,  becomes  a  potent  factor  in  the  eluci- 
dftlion  ^4  irutlu 

In  iss  of  water  I  observe  a  little  air-bubble*    It  has  a  di- 

allied  '  '^^'^  *  MO  thirtieth  of  an  inch.     Let  us  magnify  this 

ti^j  I  *n  times ;  let  us  imagine  it  ten  million  times 

larg9'  tiuui  il  is  uuvi ,  but  first  let  us  retire  to  a  safe  distance ;  for, 
Hi^  tDomant  we  touch  it  with  our  magic  wand,  it  )>ecomes  a  globe 
uighl  miles  in  diameter.  In  tliis  globe  fifty  thousand  billion  little 
buDsits,  of  the  stae  of  No,  G  shot,  are  flying  about  in  all  directions 
wHJi  Iho  quickness  of  ritle-bails*  Whenever  one  of  these  mole* 
nHsBf  tliesii  shot-grains,  comes  in  contact  with  another  (and  this 
liappens  about  eighty  million  times  every  second),  it  is  deflected 
its  couf^e  and  takes  another  direction,  but  without  the 
ihtest  Unh  of  iti>  original  speed. 

It  may  b«  asked,  How  can  we  manage  tn  exist  amid  such  a 
lorreiiit  of  i^rojfrtileji  ?  we  ought  to  be  instantly  annihilated.    But 
I  to  apply  the  same  magnification-scale  to  our 
*  t*-  1^  -     nnd  we  become  giants  seven  thousand 
*    One  of  our  feet  would  more  than 
hicago  t*)  New  York,  and  with  the  other 
;  ^U*p  across  the  Atbintic  to  Europe-    Let 
\m  majTuified  in  the  same  proportion,  and  ii 
bullets  I  '     '     'i' 
,..  ._.„we  us, foi  u...     -  'd 
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liave  a  thickness  of  from  six  to  eight  milesL    The  bomt 
would  produce  no  other  sensation  than  we  now  experieoee  \ 
a  gentle  breath  of  air  fans  our  cheeks. 

The  picture  which  I  have  here  presented  is  by  no  mc 
product   of  a  mere  fantastic  flight   of  imagination,   but 
elusion  strictly  warranted  by  mathematical  facts,  and  nec^ 
for  the  interpretation  of  the  physical  phenomena  of  nature. 

But  chemistry  has  to  go  yet  one  step  further,  in  order 
plain  and  render  intelligible  the  phenomena  of  combinatici]{ 
afl^ty.    We  are  driven  to  the  conclusion  that  molecules 
the  ultimate  particles  of  matter,  but  are  built  up  of  still  si 
bodies,  the  atoms,    Thujs,  for  instance,  in  a  molecule  of  wat 
bava  two  atoms  of  hydrogen  united  to  one  of  oxygen, 
chemical  processes  have  their  source  in  the  fact  that  the  at 
two  or  more  molecules  of  different  substances  detach  thet 
and  reunite  again  in  a  different  fashion. 

Now,  in  order  to  obtain  a  better  idea  of  the  manner  ; 
the  atoms  are  grouped  in  a  molecule,  we  must  look  upon  the  ] 
BB  a  cluster^  the  various  parts  of  which  are  combined  by 
regulated  movement  into  a  harmonious  system.    We  mai 
resort,  for  comparison,  to  a  process  within  our  observation,! 
on  a  far  grander  scale,  which  is  admirably  adapted  foi 
tion.     Let  us  look  to  our  planetary  system. 

The  planets^  with  the  sun,  represent  a  stable  systei: 
the  atoms  of  a  molecule  represent  such  a  one.     In  the  ca 
solar  system,  the  mass  of  the  planets,  compared  with  tl 
central  body,  is,  of  course,  very  insignificant.    A  far  clc 
blanca  to  our  molecules  is  therefore  presented  1 
of  the  stellar  world  in  which  two  or  more  large  i 
the  same  size,  revolve  around  their  common  center  of  j 

This  parallel  between  atoms  and  planets,  molecules 
systems,  opens  before  us  a  new  and  startling  jiersj 
affords  us  a  glance  into  that  unfathomable  abyss  whicb  j 
mysteries  of  time  and  space,  and  holds  in  its  dark 
very  secrets  of  existence. 

Astronomical  science  has  shown  that  our  sun,  wit 
jority  of  the  fixed  stars  visible  to  us,  rr.nu4;tiites  a 
cluster,  the  diameter  of  which  must  be  es  i  by  hm 

not  thousands,  of  billions  of  miles.    Of 

exist  a  great  many,  which,  in  their  turn  a^;. 

system,  to  which  we  also  belong,  and  the  boundaries  of 
indicated  by  the  outermo     "     '        "   '  i  y. 

How  many  of  such  gai  -  n  the' 

beyond,  in  the  boeom  of  infinite  space,  we  will  ni^ver 
the  liL^^  f  '  "    us  froTi,  '       ^  ^    ^  ^ 

may  1  furthcM  ^  ;ht 
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httt  taken  ftftoea  tbousand  years  to  reacli  us^  is  concealed  from 
us  fortrer. 

But,  at  hero  la  an  outvrard  and  ever-enlarging  scale^  so  in  the 
i  and  atoms  duwnward,  and  ever  diminishing  in  size,  we 
find  Bjstem  after  «ystem  inclosed  one  in  the  other,  like  the  ivory 
in  a  Chinese  puxzle^  downward,  ever  downward,  an tZ  there 
Fli<>  tnd!  We  shall  never  be  able  to  exhaust  the  possibilities  of 
minntenesa.  The  atomB  of  elements  may  consist  of  ether-atoms ; 
indeed^  the  very  elements  themselves  may  not  be  elements  in  the 
tme  eenee  at  all,  but  compound  bodies,  as  has,  indeed,  been  very 
kmff  suspected. 

Now,  let  us  once  more  take  our  magic  wand ;  let  us  imagine 
I  of  these  tiny  atoms  enlarged  to  the  size  of  this  globe,  of  this 
i,  on  which  we  live,  A  magnification  of  one  trillion  diame- 
I  would  more  than  suffice.  It  would  now,  with  its  companion- 
,  represent  a  planetary  system,  and  the  molecules  in  a  gas 
stand  in  about  the  same  relationship  to  each  other  as  the 
stars  over  us,  which  pursue  their  unknown  courses;  the 
ItlUe  air*bubble  in  the  glass  of  water  becomes  a  star-cluBter  like 
the  one  in  which  our  sun  is  situated.  The  circle  of  little  bubbles 
atoimd  the  margin  of  this  glass  would  represent  such  a  gathering 
of  8lar-clusii*ni  as  we  now  see  before  us  in  the  milky  way. 

Tho  gal&xy  in  a  glass  of  water !  On  what  does  the  glass  rest 
in  which  our  starry  firmament  has  gathered  ?  Who  will  take  it 
to  his  lips  ?  We  know  not ;  we  can  not  sou  beyond  our  tiny  bub- 
ble, and  the  mere  fact  of  being  able  to  understand  that  we  never 
\  hope  to  lfx>k  beyond  it  presupposes  a  great  deal  of  under* 
ading. 

It  will  be  worth  our  while  to  have  a  look  around  on  our  en* 
larged  atom.  We  live  on  this  planet  of  ours,  but  what  entitles 
OS  to  draw  a  tine  or  fix  a  limit  as  to  the  possible  or  impossible  in 
\  endleasy  this  infinite  series  of  worlds  with  which  we  are  here 
ifront4Ml  ?  If  we  could  descend  on  to  one  of  these  atoms,  our 
\  diniinished  in  proportion,  might  we  not,  would  we  not,  find 
another  earth  grouped  with  its  companion-atoms  into  a 
stellar  system  of  perhaps  wondrous  regularity  ?  That  world  in 
wUdi  a  oooecions  being  exists  is  determined  by  the  kind  of  this 
ecwiMloaaneaSy  and  by  the  character  of  the  impressions  which  it  is 
capable  of  fvceiving.  We  can  not  well  think  of  perceptions  other 
than  our  own,  because  we  can  not  go  beyond  the  limit  of  our  own 
,  aslTee,  but  we  can  well  imagine  a  world  in  which  sensations  like 
1  may  succeed  each  other  in  far  greater  rapidity. 
'  We  can  imagine  a  creature  which  in  one  second,  during  which 
we  only  receive  at  the  utmost  ten  different  impressions,  is  organ- 
imd  to  receive  thousands,  millions,  or  billions.  That  means  that 
L  one  tboufiikndth.  one  millionth,  or  one  billionth  of  the  time  v?c 
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live,  it  experiences  the  same  niimber  of  things  as  we  do  fra 
cradle  to  the  grave.    Its  meastLre  of  time,  compared  witi 

would  be  infinitely  smaller. 

Such  a  being  could  live  on  an  atom  just  as  convenienil; 
live  on  this  planet  of  ours.  If»  for  instance,  the  qniekness 
sensations  were  to  ours  as  one  thousand  trillions  is  to  one,  it  i 
experience  in  the  time  of  one  light-vibration^ — that  Ip,  in  o\ 
hundred  billionth  of  a  second — as  much  as  we  in  eight 
The  atom  on  which  it  lived  would  be  its  world  ;  the  mole 
which  the  latter  belonged,  its  solai'  system ;  and  by  the  rev 
of  atoms  it  could  count  its  days  and  years.  Above  him,  ouri 
citizen  would  see  other  similar  and  far*distant  worlds;  U 
molecules,  perhaps  all  belonging  to  one  tiny  air-bubble, 
form  the  star-cluster  of  his  firmament. 

A  magnification  of  ten  thousand  trillion  diameters  won 
large  the  little  air-bubble  to  the  dimensions  of  our  entire  \ 
system,  the  star-cluster  of  which  the  limits  are  the  < 
gions  of  the  milky  way.    But,  great  as  the  host  of  ( 
appear  to  us,  the  firmament  of  our  atom-inhabitant  wo 
more  densely  crowded  \  for  while  we,  with  the  aid  of  ou 
scopes,  can  not  see  more  than  about  twenty  million  stari 
air-bubble  would  harbor  at  least  fifty  thousand  billion 

Now,  you  might  object  that,  to  an  atom-inhabitant, 
eules  of  a  gas  could  not  possibly  appear  as  the  fixed  sta 
inasmuch  as  these  molecules  experience,  on  an  averj 
eighty  million  collisions  in  every  second.    However,  it 
be  forgotten  that  we  have  reduced  the  time  of  life  am 
tion  of  our  atom-inhabitant  to  one  thousand  trillionth 
own.     During  this  brief  moment  the  relative  positi^ 
visible  molecules — to  him  far-distant  suns — will  appo 
unaltered,  and  their  courses  or  orbits  to  the  atom 
just  as  linear,  as  those  of  our  fixed  stars  appear  to  us. 

What  is  the  short  space  of  time,  the  trifling  momi 
know  of  the  life-history  of  the  e*'^  ^  '  ■      "  ^    * 

which  must  elapse  before  two  ti  i    , 

close  to  render  a  collision  inevitable  ?    Our  records  of 
tory  read  back  only  a  few  thousand  years,  and  of  the 
planet  we  only  know  that  it  must  be  measured  by  th 
centuries.    Of  the  courses  of  the  fixed  stars  we  know  a' 
nothing;  we  only  infer  from  certain  data  t?-*'  t^-vra 
locity  is  about  a  hundred  tim*.^  greater  than  i  nr 

Thus  the  atom-inhabitants  are  about  as  ^ 
life  of  the  entire  human  race,  so  far  as  our  L.,  ,- 
eouc^med,  would,  if  condensed  to  one  thousand  trii 


ATOMIC  WORLDS  AXI>    THEIR  MOTIONS. 


191 


doa  of  two  ga»^tnoIocuIe9-^ime  enough  for  tliousandB  and  tens 
of  Uiotmnds  of  gonorations  of  living  beings  to  rise^  flourish,  and 
dacftXp  bofore  a  perceptible  alteration  of  their  starry  firmament 
can  be  recorded. 

It  romains  to  fancy  to  picture  further  how  those  atom-inhabit- 
Eite  imai^e  their  world  as  the  only  world  civilized  and  blessed 
divine  ordaining,  for  they  know  as  little  of  other  worlds  as  w© 
da  s  of  their  years  may  pass — by  thousands  the  rise  and 

"''^*!ons,  the  dynasties  of  their  rulers,  the  triumphs  of 
ra  and  poets  may  be  recorded— before  the  water- 
iiir-bubble,  in  which  their  planet  is  merely  the 
.„,  „     -  ,„Ki\  by  human  hands^  and  billions  of  worlds  are 
Irairn  in  by  human  lips. 
W|mI^m        '*'    *^  vista  of  life  is  here  presented  to  us!    Not 
kat  I  spac^  which  surrounds  us  is  peopled  by  in- 

nttiDtsrable  worlds  like  ours,  but  within  the  latter  new  worlds  are 
preaonted  in  the  atoms^  which  in  their  turn  again  may  harbor 
ifUieFS  eiill  smaller,  and  so  on  in  infinite  succession. 

And  now  the  same  step  upward  !    Let  us  regard  our  earth  as 
alom«  our  solar  system  as  a  molecule.    Of  what  larger  body 
y  it»  with  all  tlio  galaxies  and  star-clusters,  constitute  a  par- 
f    What  a  gijuit-world  may  ihiti  be,  what  creatures  may  in- 
it  it  ?     Our  universe,  encircled  by  its  galaxy  of  myriad  suns,  is 
it  but  a  stray  bubble  floating  on  some  mighty  ocean  of  that  greater 
This  ist^dlar  itystem  of  ours,  does  it  perhaps,  in  that  giant- 
T-    ..^.  i'  rvr.*^  T»f  a  molecule  in  some  complicated  organic  structure 
— a  oer\  1  a  giant  organism,  perhaps  a  brain -pai-ticle  in  the 

of  a  Tilan,  whoee  feet  rest  on  ground  in  the  abysmal  dis- 
of  space  ? 
That  Titan  would  have  a  height,  if  his  body  were  proportional 
ooiap  aqoal  to  a  billion  Sirius-distances  I    What  thoughts,  what 
MMatioiii  may  move  him,  when,  in  his  brain-cells,  our  suns  clash 
to  ftnpeiidouii  conflict  and  meet  their  doom  in  universal  conflar 
*     *  Tt      ,^  Titans,  whose  bodies,  whoFe  terra  firma  is 
le  oceans  of  star-clusters,  what  a  starry  world 
ly  ihry  behold  above  them  I    On  the  atoms  now  vibrating  in 
\  ^  :.. .  ju  ^^^  blood  coursing  through  our  veins,  the  des- 
mny  be  fulfilled,  destinies  on  the  planets,  which 
I  of  a  higher  world,  destinies  on  the  giant- 

4i..  .  ......      .  ..,*j  beings  is  aware  of  the  existence  of  the 

each  hiM  the  solid  ground  beneath  him,  and  above  him 
~ibe  aOenoe  (  trs. 

Tb^«fori,  lis  thought  should  make  na  feel  uneasy — the 

thouieht  that  this  cherished  world  of  ours  is  but  an  atom  in  a 

this:  the  giants  are  in  no 
^y  i*ence  to  the  dwarfs  which 
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inliabit  the  world  of  atoms.   Stars  abovB  tbenit  the  grotrnd  b 
them,  that  is  their  world  as  it  is  oiira    That  wt  just  hap 
exist  on  the  earth  is  a  matter  of  comparative  indiff  -  ^ 
matter  where  we  might  be,  our  astronomers  would  n\ 
tigate  the  starry  firmament,  our  chemists  and  phyaici«t« 
divide  bodies  into  mole<*ules  and  atoms.    Everywhere  tho  »a 
the  atoms  would  pursue  their  courses  in  obedience  to  the 
laws^  everywhere  two  sides  in  the  triangle  would  be  grcatijr 
the  third,  and  everywhere  twice  two  seconds  would  make 
That  is  the  law  for  the  giants  and  the  dwarfs,  the  law 
which  we  shall  never  be  able  to  rise. 


EVOLVING  THE  CAMEL, 

Bt  grant  ALLEN. 

AS  I  sauntered  to-day  down  the  Rue  d'Isly,  on  evolut 
thoughts  intent,  I  met  a  caravan  of  camels,  in  long 
file,  coming  in  from  the  desert  with  their  bales  of  merchs 
Poor,  weary  creatures  they  looked,  in  all  conscience,  their^ 
shrunken  to  mere  bags  of  loose  skin,  and  their  patient  fa 
ing  all  too  openly  the  marks  of  their  long  and  tt^ilsomc 
across  the  hill  country.    At  their  head  stalked  a  lordly 
dirty  white  burnous ;  drivers  and  attendants  of  lesser  st 
lowed  in  the  rear  with  a  tread  as  stately  and  solemn  as  tl 
own.    For,  dejected  and  foot-sore  though  they  all  were,| 
beasts  had  alike  even  so  the  free  and  firm  step  of 
Little  Moorish  children  from  the  dark  shops  v\ 
wall  ran  out  with  childish  delight  and  clapping  of  he 
them  pass ;  women  with  their  faces  muffled  up  to  the  ej 
timidly  to  give  them  a  casual  glance ;  and  even  old  Had 
er-Rahman  himself,  sitting  cross-legged  on  his  bench 
cup  of  coffee  in  the  open  bazaar,  deigned  to  remove  his 
hijs  mouth  one  moment  and  remark  to  Omar  on  the  di^ 
him  that  prime  dates  were  coming  in  from  the  oases 
this  season. 

As  for  me,  standing  there  in  my  alien  garb,  I  rejoic 
that  I  had  seen  a  caravan,  and  could  forthwith  h* 

ing  on  camels,    '*  I  could  have  played  on  any  iiv. 

poet  at  the  Zoo,  "  For  joy  that  I  bad  seen  a  whimbr^IJ 
could  have  burst  prosaic  trammels,  for  ji  ^  t  : 

camels.    Everybody  knows,  of  course,  il 
Qerman  student  who  evolved  the  camel  from  hi«  own 
sciousness,    K         '    '        -       '        '       »:  a  spofM      " 


illegitimate ; 


ar  oaint 
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4Teo  thA^sj^rh.  liko  the  Frenchman  ib  tlie  same  old  apologue,  you 
only  ^  Jardin  des  Plantes  for  the  model  on  which  you  base 

ycmr  rii^ii' -"UcaI  portrait  But  when  a  man  has  actually  been  to 
Africa  itself,  and  swn  a  caravan  in  all  its  glory,  lieaded  by  a  real 
liT©  Arab  in  a  buniou»  of  the  dirtiejjt,  fresh  from  the  sands  and 
siroccos  of  the  dt'»ert— who,  I  sliould  like  to  know,  if  not  he,  is 
«iitittod  to  8p€>ak  with  authority  about  camels  ?  For  here  I  am, 
» HbA  borders  of  the  desert,  upon  whose  flats  I  can  look  down  (at 
I  diataneo)  from  yonder  mountaia*heights ;  and  if  ever  there 
imi  a  case  of  '*  adaptation  to  the  environment,'^  the  camel  has 
indfled  adapted  hum»lf  wholly  and  solely  to  the  conditions  of 

DiSierts,  in  fact,  are  exacting  in  the  matter  of  adaptation ;  you 
obey  \h<  'u\    No  other  environment  (not  even  perhaps 

ibt  arctic  juli  mands  so  much  in  the  way  of  adaptiveness 

from  all  that  live  in  it.  The  plants  are  every  one  of  them  saline 
i&d  all"  '•--  -  they  must  content  themselves  with  sand  instead  of 
»il«  n  brackish  pools  instead  of  fresh  water.    The  animals 

an  ai  tr  to  their  liubitat ;  bird  and  insect  must  assume  alike 

tbe  Ui ..,,  gr»y  galxilline  tint  of  external  nature  everywhere 

•nmiid  them.  Only  two  higher  types  subsist  at  all  among  those 
Sttid*wa8te»— two  types  specially  fitted  for  their  own  excep- 
.  Iiiod0  of  life,  one  plant  and  one  animal — the  date-palm  and 
lbs  e^neL  Tboy  make  Sahara.  Nobody  ever  saw  a  picture  of  the 
diasertwif  I  '  *ni  and  a  camel  in  the  foreground*    Those 

two  insep  of  the  Africa  of  our  fancy  shall  not  be 

putod  even  in  this  sober  biological  sketch.    Nature,  indeed,  has 

PL 

And  \ 
evolv' 


ther,  and  science  shall  not  bo  permitted  here  to 


.  h  the  camel  as  we  know  him  is  peculiarly  Saha- 
ri  the  great  African,  Indian,  and  Bactrian  deserts, 
'  Old  World  that  we  must  look  at  all  if  we  wish  to 
historically,  rather  than  to  develop  him  by  a 
jPTHfri  ^.. —     . .  .m  the  depths  of  our  own  inner  consfnousnei^s.    It 
that  gives  us  geologically  the  earliest  evidence  of  the 
^sanoestoni;  ainl  ]ca  that  still  contains  the  great^sr 

of  epeci4»  of  t  imily,  in  the  persons  of  the  llama, 

Ibo  alpttca,  tho  giianaco,  and  their  allies.  Prof.  Cope  has  drawn 
ap  OiB  pedigree  of  Uio  race  for  us  in  full  detail.  The  Asiatic  and 
Africma  cunela.  in  fact,  are  mere  surviving  Oriental  members  of 
a  family  American  in  origin  and  history,  but  stranded,  as  it  were, 
in  a  ivmctt  -   '^  the  Old  World,  where  they  have  survived  the 

compaUts  md  higher  types  in  virtue  of  their  special 

minor  ad.  peculiar  circumstances  of  their  strange 

hmbiin*  tted  themselves  in  certain  outer  points 

to  der  y  have  been  enabled  to  outlive  all  tli«ir 
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younger  and  more  highly  developed  competitors  solely  in  viritie 
of  their  singular  combination  of  desert-resisting  qualities. 

Now,  it  must  at  once  strike  everybody  as  a  curious  circuiD- 
stance  in  the  geography  of  animals  that  the  existing  cameluida 
should  be  so  strangely  distributed — one  group  of  them  in  the  des- 
ert region  of  Asia  and  Africa,  the  other  group  away  across  Ute 
world  among  the  snowy  slopes  of  the  Andes  of  South  America, 
What  can  be  the  meaning  of  so  quaint  a  freak  of  '    >    "  ? 

Why  should  the  two  surviving  cameloid  tribes  be  1 1 1  ^         <xi 

from  one  another  by  half  the  earth^s  surface,  and  by  many  deep 
seas  and  shadowy  mountains — one  in  the  Old  World  and  one  in 
the  New :  one  in  the  desert  and  one  in  the  uplands ;  one  in  tli/t 
northern  hemisphere  and  one  in  the  southern  ?  Clearly,  the  an- 
swer suggested  alike  by  geological  facts  and  by  analogies  ebe* 
where,  is  simply  this :  we  have  here,  as  it  were,  two  little  surviv- 
ing biological  islands,  colonies  of  an  ancient  race  which  once  cov* 
ered  both  worlds  alike  with  its  numerous  members.  Time  wa« 
when  the  camels  or  their  allies  were  of  cosmopolitan  distribution. 
They  ranged,  no  doubt,  the  Eocene  plains  of  all  the  great  conti^ 
nents.  But  they  are  an  ancient  and  in  many  respects  an  undevel- 
oped ungulate  form,  which  has  become  extinct  elsewhere  in  thd 
interme<liate  regions  through  the  fierce  competition  of  the  higher 
ruminants,  and  has  lingered  on  only  under  special  circumstaiioes 
in  two  remote  comers  of  the  world — in  the  deserts  of  Arabia  and 
in  the  Andes  of  Peru. 

The  llamas  and  alpacas,  as  the  lower  and  less  specialized  tjrpe 
of  the  two,  explain  best  the  true  systematic  position  of  the  family. 
For  South  America,  as  everybody  knows,  is  in  many  respects  a  vtrj 
antique  biological  province.  Less  ancient  in  it«  Iife-form«i  than 
Australia,  that  world  of  living  mesozoic  fossils,  it  yet  ia 

many  places  the  scattered  remnants  of  its  extremely  old-;,^^.v.i»il 
fauna.  There  is  reason  to  believe,  indeed,  that  the  circumpolAT 
continent^Europe,  Asia,  and  North  America. — was  once  for  many 
agea  continuous,  while  Australia,  South  Africa,  and  the  South 
American  peninsula  formed  separate  islands  in  a  wide  and  wind* 
ing  southern  sea.  Hence  the  higher  life-forms  developed  rapidlj 
in  tlie  broad  and  varied  northern  land  •  mass,  while  more  anti^ 
quated  tyj»es  continued  to  live  on,  uninfluenced  by  their  r 
tU  M  the  three  isolated  southern  provinces.    Of  ** 

.\  L  alone  still  remains  a  great  ishiiid ;  but  Sou;  iU 

been  joined  to  the  Mediterranean  world  by  a  gradual  uphettval  of 
the  Saharan  area;  while  the  Isthmus  of  P:  t-^t-  ->     ^-^^  ^  -^  -  •■• 
date,  apparently,  has  formi^  a  greM  natu 
some  of  the  North  American  land-animals  hiive  Ureii  t* 
viide  the  comparatively  unpeopled  irov^ '^^    t-,v,Tf,.^   *  i 
southern  species.    In  both  caiies,  howov 
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CypM  still  bold  out  in  extreme  recesses  or  imder  special  climatic 
and  geogr»phjcal  conditions  ;  and  thus  the  llama  and  alpaca  havo 
beftn  prMerviMl  to  our  time  intact  in  the  narrow  belt  of  temperate 
fllope  betveen  the  snciw^clad  Andesi  and  the  Pacific  shore. 

I  kATe  said  that  the  cameloids  are  a  very  ancient  type  of  mmi- 
tiantA  indeed :  their  skeleton  abundantly  proves  this  fact ;  but  I 
will  not  dwell  at  length  npon  Buch  dry  points  of  anatomical  de- 
taO,  because  I  fancy  I  have  noticed  on  various  occasions  that  the 
geDeml  public  does  not  wildly  interest  itself  in  questions  of  carpal 
and  metatarsal  bones.  It  is  not  frantically  enthusiastic  about 
dtstinctsoDS  of  odd4ot^  or  even-toed  ungulates.  What  most  of 
us  really  want  to  know,  and  what  the  comparative  anatomists  as 
a  body  still  studiously  neglect  to  tell  us  in  plain  language^  is  how 
Mcb  animal  came  to  obtain,  not  its  bones  which  we  don*t  see,  but 
Its  distinctive  external  shape  and  characteristics — its  horns,  its 
toeki,  ita  bump,  or  lie  antlers.  We  would  rather  learn  a  few 
afanple  farts  about  the  evolution  of  the  elephant's  trunk  or  the 
pianick's  tail  than  a  whole  volume  of  learned  memoirs  on  the 
cervical  vertebrae  and  the  carinate  stemuuL  Those  things  are 
dcmblleas  very  con%^incing  in  their  own  way,  but  they  are  not  of  a 

to  rouse  our  profound  personal  attention.  There  are,  how- 
r,  two  other  visible  points  about  the  camel-kind  which  clearly 
mark  their  true  position  as  very  early  ruminants  indeed,  and 
which  can  yet  be  readily  apprehended  by  the  ordinary  surface- 
loTing,  non-anaiomical  intelligence.  One  is,  that  the  camels  as  a 
gtvap  antedate  tbe  development  of  horns  or  antlers;  the  other  is 
Hi^  tbuy  ffiill  possess  in  full,  like  other  animals,  those  canine  and 
incia*  which  are  partly  obsolete,  partly  altered  in  shape,  in 

aO  tL*  ...p^..4T  and  later  ruminants.  Ea*h  of  these  peculiarities 
haaameaninif  of  ita  own,  and  points  back  to  certain  interesting 
fpiaodaa  in  the  d*  if  the  great  ruminant  order. 

The  vaet  ma&>  .      ,nt«  generally  at  the  present  day  poe- 

warn  msmm  form  or  other  of  horns  or  their  equivalents.    In  the 

li^whieb  in  a  few  points  (mostly  delusive)  approaches  the 
tbe  horns  are  merely  blunt  protuberances  of  bone,  per- 
Mtent  through  life,  and  covered  with  a  continuous  hairy  skin. 
Tbey  abow  us  the  lowest  surviving  stage  in  the  evolution  of 
ffottlal  weaponsL  In  the  deer  tribe,  they  appear  at  first  under 
much  the  nme  form^  as  little  knobs  or  bosses  of  bone  on  the 
fcireheadp  underlying  a  fold  of  skin  technically  known  as  the  vel- 
vet; boi  when  the  horns  are  fully  grown,  the  velvet  is  rul)bed  off, 
and  the  bone  alone  shows  its  naked  material  as  the  branching 
antleri  with  which  we  are  all  so  familiar  in  the  Scotch  red  deer. 
Home  of  this  type  are  shed  annually,  and  reproduced  in  more 
and  moTB  complex  forms  (representing  successive  ancestral  stages) 
h  rt  rit  waL    Finally,  in  the  great  central  group  of  the 
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mmiiiaiits,  represented  in  our  day  by  the  oxen,  tslieep.  gott^ 
antelopes,  the  bony  core  or  heart  of  the  horn  ijs  prot 
sheath  of  agglutinated  hair,  which  continues  to  increase  by  ] 
during  life.    This  last  form  of  horn   is  never  shed,  buij 
through  the  whole  of  the  animal's  existence. 

Historically,  we  know  that  the  earliest  rununiunw, 
mains  are  preserved  for  us  in  Tertiary  strata,  were  quite  hoi 
and  the  gradual  evolution  of  horns  and  antlers,  from  the  sii 
to  the  most  complex,  has  been  traced  out  in  full  through 
sive  geological  ages  by  Qaudry,  Boyd  Dawkins,  and  otltur| 
gists.    We  can  follow  in  detail  the  origin  and  rise  of  eac 
and  spike  from  the  mere  boss  or  knob  on  the  forehead  i 
cestral  form  to  the  branching  horns  of  the  reindeer^ 
and  the  Irish  elk.    The  camel,  therefore,  in  its  lack  of  ] 
resents  for  us  an  early  undeveloped  stage  of  the  rami] 
when  the  ruminants  had  as  yet  only  just  diverged  fron 
mon  ancestors  of  the  horses  and  pigs.    T>m 
horns  and  other  familiar  offensive  weapons  i 
culiar  to  the  males  alone^  as  is  the  case  with  the  antlersi 
have  been  developed  in  the  struggle  for  mates,  and  are  al 
result  of  sexual  selection.     But  all  such  ornaments  bel^ 
higher  and  later  stages  of  animal  life,  and  are  wholly 
the  unarmed,  undecorated,  ugly  camel.     He  is,  in  fact,  a] 
on  which  the  higher  types  of  selection  have  been  little! 
though,  as  we  shall  presently  see,  his  special  adapttitE 
desert-life  have  been  carried  very  far  in  particular  direc 
so  have  enabled  him  to  hold  out  bravely  in  his  own 
restricted  field  agaiiist  all  more  advanced  and  more  hi{ 
cialized  animals. 

The  teeth  of  the  camels  and  of  their  allies  the  llai] 
same  tale  in  a  somewhat  diife       •  '    *  '    u    In  all    ' 
nants^ — gp^raff es,  deer,  oxen,  au  i       -  ;  goats  al  i 

of  offense  are  the  horns  or  antlers,  and  the  teeth  have  i 
entirely  ceased  to  be  used  in  fighting.    They  have  also 
certain  profound  modifications  of  shape  and  arrangemc 
asting  only  to  the  technical  anatomists),  which  fit  ther 
ping  grass  or  other  low  herbage,  but  get  rid  to  a  great] 
iheir  tearing  powers.    On  the  other  hand,  them  is 
group  of  ruminants  besides  the  camels  which  is  <' 
— the  little  group  of  musk-deer — and  in  these  pu  ..,,  . 
ttou-us  the  canine  teeth  have  been  developed  into  loogj 
tusks,  which  thus  take  the  place  of  horns  as  offer 
and  are  used  by  tbo  males  in  their  single  combats  tl 
sion  of  their  mates.    But,  in  the  camels  And  UamJis^  i 
fighting^weapon  of  any  -  *^ts.    WH 

which  is  reiy  rarely— th  merely 
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appitixini 
other 

thotru^- -:. 

tiMM  CiUiinftB  are 


f  on  the  lowest  mammalian  level.   Their  teeth 

'  tho  type  which  occurs  in  horses  and  some 

Touim  than  to  the  type  which  occurs  in 

^  -,  )  have  always  canines  in  hoth  jaws;  but 

not  lengthened  out  into  regular  tusks,  nor  do 


iervi)  to  any  noticeable  extent  as  weapons  of  warfare.    In 
tirt,  the  camels  by  many  points  of  their  structure  pomt  back  to 
•  tioie  when  the  ancestors  of  the  ruminants  had  not  diverged  at 

\jQTn  of  the  horse,  the  pig,  or  the  hippo- 
lA:  fiiin  in  many  particulars  the  early  ^^fs^m- 

enShed^^  or  rather  unspecialized,  type  of  the  common  progenitor 
of  the  entira  gnmp* 

The  Hamas  and  alpacas  may  be  looked  upon  as  the  best  living 
representativen  of  the  camel  tribe  in  its  primitive  state^  before  it 
hftd  begun  specially  to  assume  its  camel-stage*  They  do  not  pos- 
9tm  the  adaptive  peculiarities  which  fit  the  camel  for  its  desert 
bhoo  ;  and,  on  the  other  hand,  they  exhibit  to  the  full  that  awk- 
I,  ungainly^  misshapen  type  which  so  often  betrays  Nature's 
firvt  rough  draught  of  an  evolving  order.  They  are,  as  it  were, 
the  aketclt  .f  the  perfected  ruminants.   Compare  for 

a  moment  ..  ,  ,       mbling,  ungraceful  alpaca  with  the  red 

Afifftt  flying  over  the  open  Scotch  moorland ;  the  gazelle,  springing 
Ilk-'    '      *  '     '--  :  '        ^  ^      .  careering  across  the 

ft  .     o  from  crag  to  crag 

among  the  frozen  Alps,  and  you  will  see  at  once  what  is  meant  by 
ibe  fUfferoQce  beiwe«  ' /ed  and  a  generalized  t3rpe— the 


diffeKDoe  between  Nm 


iittempts  in  a  given  line,  and  her 


fnUj  evolved  and  carefully  mold<3d  final  product. 

The  antelof)€*s  and  deer^  with  their  various  allies,  such  as  the 
gaUp  the  elandf  the  ibex^  the  buffalo,  the  bison,  the  sheep,  the  big- 
hem,  and  the  mnsk-ox,  represent  for  us  the  developed  ruminant 
tfpm^  w.F/^7iM..l  Ujr  fierce  competition  in  the  struggle  for  life  in 
the  gr  ita.    Their  fleetness  of  foot,  their  exquisite  horns, 

thttf  a^il  r  grace  of  movement,  all  depend  upon  the  exist- 

eaee  In  it  -.  —  live  countries  of  highly  evolved  beasts  of  prey, 
from  whose  fleroe  attacks  they  have  had  to  save  themselves  by 
and  acutaoaeB.  To  th«^  same  cause  they  owe  also  the  keen- 
f  at  their  ecoe^  the  slimness  of  their  legs,  and  to  some  extent 
alao  the  elejpuico  and  beauty  of  their  entire  bodies.  The  smaller 
Undat  Hlco  tho  gaselles,  are  remarkable  for  their  vigilance,  their 
timi^IftT,  and  their  alertness,  the  hereditary  result  of  ages  spent 
ID  i^  the  attacks  of  predatory  enemica    Natural  selection, 

t-  1-  .  has  ;:^yf^n  to  the  advanced  ruminants  generally  their 
k-^'L  tiv-  r.iT'T  Vt-^  litrhtness,  and  beauty  of  shape.  To  sexiuil 
iBieelion,  on  i^r  band,  they  owe  their  twisted  horns  or 

bfandiii^  ai^^.v.^,  viieir  dapplod  coats  and  exquisite  markings, 


ijia 


THE  POPULAR  SCIENCE  MONTHLT. 


their  omaniental  manes  and  their  proud  and  stately  jpiii 

riage.    All  these  points  are  wholly  wanting  in  the  clumsty 
ami  alpaca  group.    Stranded  remnants,  as  it  Wf-  ho 

wurld>  those  antique  creatures  linger  on  among         :r  mi 
valleys  a  perpetual  milestone  by  whose  indications  we  may 
the  progress  since  effected,  nnd*  s  of  selective  agem 

the  main  advancing  body  of  the  1:  -^        ruminants. 

On  such  a  simple  original  type,  defenseless  and  ungai 
camel  is  a  specialized  and  adapted  desert  \  *  '  n.  Th 
veloped  llamas  have  no  humps, and  they  ha^ '  two  t 

separated  in  a  certain  awkward,  ungraceful,  splay-footed  f^ 
In  the  true  camels,  on  the  other  hand,  the  two  toes  an* 
below  by  a  kind  of  horny  sole,  almost  to  their  points,  whi 
minate  in  a  couple  of  small  hoofs,  and  beneatli  the  foot  ihH 
soft  cushion,  by  which  the  instep  bears  upon  the  sandy  »oi 
whose  expanses  the  creature  is  adapted  to  move,  Thi»  f 
sole  is  to  the  camel  what  the  solid  hoof  is  to  the  horse^  it  fil 
exactly  fdr  the  sort  of  ground  over  which  his  ancoston 
stalked  and  shambled  for  cotmtlesa  generationsw  And  it  is 
esting  to  note  the  similarities  and  differences  which  natura 
tion  has  brought  about  in  the  cas(i  of  those  two  cliief  1 
beasts  of  burden,  I 

In  both  the  foot  has  become  ad  I   Ti  r  Bcounng 

plain  only;   firmness  and  sureness  vi     t    ui    have  1 
qualities  that  really  told,  and  hence,  in  both,  the  ti 
have  become  practically  extinct,  and  in  their  jV 
last  a  single  united  broad-based  foot,  such  as  ; 
the  most  secure  foundation  for  liis  heavy  body  npo: 
ground. 

Compare  for  a  moment  these  two  types  of  practi< 
foot  with  the  grasping  hand  of  the  forestine  monkeys, 
claws  of  the  tree-haunting  squirrels,  tlie  light  paw  of 
hare,  or  even  the  slender  and  delicate  ungulate  feet  of 
and  the  chamois,  and  you  will  see  hc»w  wholly  they 
specialized  for  their  work  i\s  trotters  oidy.    In  the  rumi 
erally,  as  in  all  the  great  division  of  hooftMl  mammals, 
ities  are  calci  '  "  '  'nt  in  the  horse 

eumel  this  rr  hrs  it«  higher' 

point,  and  the  foot  and  legs  exist  merely  as  adequate)  am 
1}     '   '  ^         us  for  til'  '  *       *     ■  V    ' 

\x  as  the  >  sim 

bbsscnI  by  hia  primitive  anceators  in  th©  American  Eocir 
the  ""  i  -  ^  V  well  ^  -- I  to  the  —  -  -  -^  - 
funct  s  of  two  es);in: 

is  practicnily  attained  by  the  imion  of  the  two  t 
possesses  through  the  medium  of  a  singl*^  ^...^^^x^  ^,,^^  ^ 
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thi>*wini:f  the  main  weight  of  the  body  on  the  padded  cushion  un- 
^  J  the  instep* 

Un  i:  '  hiind,  in  the  horse,  adapted  as  he  is  by  nature  for 
ring  ^  .^^ra«i«\^  plains  or  hill-sides,  natural  selection  has 
fftTored  the  development  of  a  particularly  hard  and  solid  hoof, 
whow  ittliTu  qualities  man  still  further  exaggerates  by  shoeing 
him  wiUi  a  clankiDg  ring  of  iron  ;  while  in  the  camel,  the  direct 
prodocl  of  daeert  conditions,  a  singular  softness  and  pliability  of 
foot  bus  rather  been  encouraged  by  the  soft  and  shifting  natnre 
of  Stfiharan  or  Bactrian  sands.  For  this  reason,  it  is  found  prac- 
horse  and  the  cumel  are  in  any  given  country 
ti..**^...*^  ,  ...  *...ive;  where  the  one  thrives  the  other  languishes. 
Here,  in  nortliern  Afnca,  outside  the  Atlas,  camels  can  not  be 
pfofiliibty  e!i  ts  of  burden ;  the  few  that  come  here 

in  cumvans  i  arrive  with  a  weary,  foot-sore,  dejected 

kwk,  tired  of  tramping  with  their  soft-padded  feet  over  the  hard 
And  smooth  macadamized  roads  which  the  French  engineers  have 
fllbititat«<l  for  the  narrow,  paved  Moorish  packways^  where  mules 
and  Arabfl  once  transacted  in  their  slow  and  lumbering  fashion 
the  business  of  Algeria  and  Tunis.  But  beyond  the  shallow 
It  between  the  mountains  and  the  sea  the  horse  is  of  no  avail : 
htJi  bard  and  unyielding  hoof  sinks  deep  into  the  shifting  sand  of 
tbi>  d<!«ertt  and  he  struggles  and  shuffles  in  helpless  despair  where 
the  light  dromedary,  with  his  loose»  shambling  gait,  his  long  trot, 
ftbd  biJ  pwlded  sole,  fitting  itself  accurately  to  the  sand  beneath^ 
aeeomptiAhes  with  ease  his  hundred  miles  a  day  for  a  week  to- 
gtlber*  On  hills  or  rocks  the  camel  is  nowhere,  on  open  sandy 
plainn  he  car  is  own  against  all  comers. 

It  in  intt.  .  .i.g  to  note,  indeed,  how  much  alike  in  many 
adaptive  particulars,  but  especially  in  their  awkward  gait,  thoir 
taU  iiectks^  their  long,  shambling  swing,  and  the  powerful  flanks 
wbieb  bring  it  about,  are  the  three  chief  inhabitants  of  the  desert 
or  vim  cmtdkirta — the  camel,  the  giraffe,  and  the  African  ostrich. 
I  '  'iitfi'ixaoEied  case,  the  likeness  is  all  the  more  curious  and 
♦  becaiue  one  would  almost  have  said  beforehand  that  to 

adapt  a  bird  and  a  ruminant  mammal  to  the  same  environment, 
and  to  turn  them  out  at  last  with  many  striking  external  resem- 
of  rfmf><*  find  gait,  would  be  simply  impossible ;  and  yet 
t*hed  this  strange  feat  so  perfectly  that  Lin» 
,,:*,.^,i^P  amilogy  between  the  two  creatures, 
'  name^  which  it  still  bears,  of  Simihia 
iiction  in  the  number  of  the  toes  to  two, 
.,  ...ii  a  soft  pad  underneath,  have  been  accu- 
4  in  the  great  bird.    Aa  to  the  giraffe,  its  old 

pular  appreciation 
t.    The  fact  is,  no 
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large  animal  can  l>e  properly  adapted  for  Sahnnm  eondiiic 
bility  to  attack  from  lions  and  other  great  beasts  of  prey  inch 

unlesH  it  combines  thes     '  m   -   ites  of  a  soft  tread,  a 

swinging  gait,  and  a  I  lig  it  to  rmtcli  li^  frw^ 

or  below,  as  necessitated  by  the  height  of  its  legs  and  body.j 
triches,  giraffes^  and  camels  aUke,  all  feed  to  a  conBiderablo  < 
indeed  on  foliage  of  trees. 

Of  all  these  animals,  however,  the  most  purely  desert-haul 
ui  the  cumel  itaelf,  and  it  exhibits,  therefore,  a  few  special 
iarities  not  equally  well  developed  in  any  other  creature.  Ii 
first  place,  desert  journeys  imply  continued  privation,  or  ev^ 
times  complete  absence  of  food.  Now,  whenever  in  the  aj^ 
kingdom  such  a  necessity  frequently  arises  in  the  ordinary 
history  of  a  species,  natural  selection  has  provided  against 
favoring  the  survival  of  those  individuals  which  can  lay  up  ( 
material  against  the  period  of  famine  in  their  own  tisstiet 
starvin  '  ,  Prof.  Huxley  well  remarks,  is  as  much  a  earn 
as  the  I  ii  would  devour  it ;  it  subsists  strictly  upon  it 

fat  and  its  own  muscle,  which  it  slowly  unbuild*  to  use  up  i 
needful  action  of  its  heart,  its  lungs,  its  limbs,  and  its  int 
organs  generally*  Hence,  in  hard  times,  those  animals 
have  the  largest  reserve-fund  of  fat  at  their  disposal  will  sui 
longest,  and  species  which  often  encounter  hard  times 
ganically  by  hereditary  experience  to  supply  such  a  n 
against  possible  contingencies.  Thus  the  bear  and  the  d< 
go  to  sleep  sleek  and  plump  for  the  annual  hibernation, 
up  mere  loose  and  baggy  masses  of  skin  and  bone, 
and  other  tror»ical  oxen  gather  a  huge  hump  of  fat  bet' 
shoulders  in  tho  wet  months  while  grass  is  plentiful,  to 
as  a  store  of  food  during  the  dry  season*  But  in  tlie 
dromedary  thiV  1  provision  against  famine  n      ' 

est  point,  and  i  — ^  the  bump  or  humps  on  ti 

the  Arabian  or  African,  two  in  the  Bactrian  or  Indian  v 

Stmcturally,  of  course,  the  humps  are  r  ^^  - 
fat,  collected  under  a  convenient  fold  of  th 
provided  for  in  the  framework  of  the  skeleton^    VV  hen  ti 
is  at  its  best  and  well  fed,  they  are  full  and  plump, 
on  his  back  firm  and  upright;  but  on  a  long  jou 
gradually  absorbed  to  keep  up  the  fires  that  work  th© 
legs,  and  in  the  caravan  camels  which  arrive  at  the  coas1 
hangs  over,  an  empty  bag,  u|K>n  the  creature's  Oanks^h 
noes  to  the  scarcity  of  -  1  food  d- 

forced  march  from  tk'  or.    A:*:-!      _    ,:     . 

state  of  health  far  more  closely  resembles  a  Peravian  D 
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But  watfff  is  eTeB  scantier  in  the  desert  than  food ;  and  against 
vmni  of  water,  therefore,  the  camel  has  had  to  provide  himself, 
f ondionaUy  at  h  lly,  quite  as  much  as  against 

wmi of  herbage.  cordingly  acquired  the  power 

of  acting  as  an  int4^mal  reservoir^  and  he  can  taJce  in  as  much 
Wadys,  where  he  rests  for  a  while  on  his 
rill  supply  his  needs  for  four  or  five  days 
tofprther.  There  ore  some  differences  in  this  respect,  however, 
teNreem  the  two  chief  varieties  of  the  camel  The  African  kind 
is  most  abstemious,  and  hest  adapted  to  sandy  deserts ;  the  Bao 
triaiif  a  product  of  more  varied  and  better-watere*!  country,  is 
larger  and  stronger,  but  less  patient  of  hunger  and  thirst,  while 
at  the  same  time  it  can  manage  to  subsist  and  to  make  its  way 
into  iocnewhat  rockier  and  more  rugged  country. 

OtM  other  adaptive  peculiarity  the  camel  possesses  which  marks 
it  ODi  anentially  as  a  desert^born  animal,  modified  for  generations 
bj  the  leaking  expanse  of  Sahara  or  the  Arabian  sand-wastes.  On 
lbi«a  aoorching  surfaces  a  horse  could  not  Ho  down  to  rest  in  the 
wf^  of  the  sun  without  scalding  or  excoriating  his  tender  skin^ 
Bolalltbop'  '  ''  "    '     '     which  touch  the  jsv    ''       115 

iBod  in  his  «  .  ig  position  are  provj  U 

calkxitieB  of  thickenod  hide,  which  enable  him  to  rest  on  the 
tmmir  -''ace  without  danger  or  discomfort.  The  only  other 
daasri  Dg  ruminant  of  similar  luibits,  the  giraffe,  has  analo- 

goaa  eaUosilies  for  the  same  purpose  on  his  breast  and  knees. 
Soch  r  »  ■♦'-f^  characters,  however*  are  never  a  key  to  real  rek^ 
tiooti^  y  necessarily  result  from  mere  exjiosure  to  the  same 

eiiciitiuilattixvi ;  and  hence  we  get  the  seemingly  para^ioxical  prin- 
ciple, to  well  enunciated  by  Mr.  A.  R.  Wallace,  that  the  more  use- 
fiU  any  organ  or  point  of  structure  is  to  its  possessor,  the  less  is 
ftaralue  11.H  a  tei^t  ion.     Unseen  little  bones  and 

internal  orgiiiLS,  ^^  Uo  imagination  of  the  outside 

ohaenrer^  are  rightly  used  as  the  keys  to  underlying  relationship 
hjUieajrvleitiAti^'  *  ■  -  ^<t.  The  real  affinities  of  the  camel  are 
doaest^  Indeed,  n*  the  giraffe  which  so  strongly  resembles 

tt^biii  with  the  llama  and  alpaca,  so  remotely  connected  in  outer 
■jMiliiiiilL  and  no  widely  separated  from  it  in  space  by  an  entire 
MBUspbera. 

Cameli?^  llamas,  and  alpacas  alike,  then — to  sum  up  the  condn- 
io  which  wo  liave  all  along  been  tending — represent  a  very 

iple  and  early  ruminant  type,  unmarked  by  any  of  those  higher 

fbuw«a  induced  in  the  ruminants  of  the  open  plains  of  the  great 
oootinenta  by  the  necessity  for  protection  from  the  advanced  car- 
Biforoa.  They  reoaU  for  us  in  their  main  points  of  structure,  as 
viU  aa  in  their  low  and  undevelopc<i  grade  of  intelligence,  the 
g»i«^r;kl  chariicteristics  uf  the*  ruminant  race  at  the  dawn  of  its 
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existence  in  the  Eocene  period.    They  hare  no  horns  or  %x 
weapons  of  offense,  such  as  grow  np  in  the  savage  battles 
males  among  dominant  races  ;  and  their  very   ^      ' 
ness  of  demeanor  result  in  the  last  resort  frur 
character  of  their  entire  class ;  for  non-fighting  animals  are  i 
timid^  patient,  and  inoffensive,  though  often  obs'' 
willed  to  a  noteworthy  degree,  as  the  camel  can  i 
chooses.    Their  virtues  themselves  thus  tell  against  them;j 
betray  the  stupidity  and  the  archaic,  un progressive  chaT 
the  whole  type.    The  camelidm  as  a  group,  in  short,  are  s^ui 
specimens  of  the  raw  material  from  which,  by  natural  and 
selection,  the  higher  ruminants,  in  diverging  lines,  have 
slowly  evolved  through  innumerable  ages. 

But  of  this  antique  and  unspecialized  t^-pe*  the  came!  itsi 
in  certain  ways  a  highly  modified  and  peculiarly  adapted 
offshoot.  Retaining  still  in  its  internal  structure  the  markH  i 
early  uudevi>loj>ed  character,  it  nevertheless  i 
configuration  and  functional  peculiarities  a  ^^ 
of  special  adaptation  to  a  restricted  environment.  While  i 
ruminant  it  is  extremely  low,  as  a  de8^  '  '  lal  it  is  at  thw" 
top  of  the  tree.    And  it  is  this  early  a  i    ,  a  to  a  very  unij 

mode  of  life  that  has  enabled  the  camel,  lowly  as  it  is  in 
organization  and  in  intellectual  grade,  to  hold  its  own  sue 
against  all  later  comers,  and  to  preserve  for  us  still  in  the 
central  Eurasiafrican  continent  a  type  of  life  otherwise 
save  in  a  single  outlying  and  practically  insulated  di 
old  South  American  life-region. — Longman's  Magazine, 


BELIEFS  ABOUT  THE  SOUL. 

Br  B.  A,  OAKES. 

FROM  the  standpoint  of  primitive  man  it  seem| 
for  him  to  escape  the  con%nction  of  a  plurality  of 
belief  of  their  survival  after  death.    Troubled  by  no 
problems,  accepting  all  things     'V  '  /' 

nomena  of  dreams,  of  coma  a 
of  kindred  afflictions,  are  explicable  only  on  the  auj 
pliiral  souh    He  lies  down  on  his  rude  con  ^^     ^^ 
in  an  instant  is  living  over  the  «cenp!»  of  1 
again  far -distant  hunting- 
fatigues  of  the  chase,  indu,^...  *.i  .x*.^  . 
counters  adventures  at  once  weird  and  il     TlJj 

thoeewbo 


BELIEFS  ABOUT  THE  SOUL. 


203 


His  body  lies  immoTable,  life  and  warmth  remain  with  it, 
breath  comes  and  goes,  his  pulse  throbs  as  in  his  waking  hours, 
he  in  the  mean  time  has  traversed  leagues  and  leagues  of  for- 
crossed  broad  rivers,  scalped  an  enemy,  or  killed  some  savage 
lieast^    Upon  the  supposition  of  a  dual  soul,  the  mystery  of 
sleep  is  at  once  explicable.    While  one  soul  stays  and  watches 
r  the  body,  the  other  soul  has  gone  out  to  roam  over  the  world 
at  wilL 

Thi    '^^  'nation  of  dreams  seems  to  have  received  wide-spread 

E"**'^gii  ike  with  the  early  civilized  and  savage  races  of  men* 

Chinese  thought  that  the  soul  in  dreams  went  out  in  a  nightly 
ble  even  to  foreign  lands.    One  day  when  the  '*  spiritual  man  '* 
r'ih  Kwalee,  one  of  the  gentry,  was  out  roaming  around,  a 
wud  beaf^  found  his  body  and  ate  it  j  so,  when  the  sph*it  returned, 
bund  only  the  skeleton,  but  fortunately  near  by  was  a  beggar's 
jse,  black  and  lame ;  this  he  took  as  a  substitute  for  his  own 
y,  and  always  afterward  walked  with  a  staff.*    The  Japanese 
ieve  that,  if  a  sleeper  is  wakened  suddenly  and  violently,  he 
die,  because  his  soul  is  then  rambling  at  a  distance,  and  can 
if  a  to  the  body  in  time  before  it  is  awakened.    This  soul 

1  to  have  form  and  color,  and  to  be  a  small,  rouud,  black 
y,  and  its  adventures,  when  in  the  disembodied  state,  form  a 
idard  subject  for  Japanese  novels  and  imaginative  literature.f 
y  tells  us  that  the  soul  of  Hermotinus,  one  of  the  embodi- 
mente  of  Pythagoras,  was  in  the  habit  of  leaving  his  body  and 
wandering  into  distant  countries,  whence  it  brought  back  numer- 
oms  accoiints  of  various  things  which  could  not  have  been  ob- 
tained by  any  one  but  a  person  who  was  present.  The  body  in 
mean  time  was  left  apparently  lifeless.  At  last  his  enemies 
ed  the  body,  so  that  the  soul  on  its  return  was,  as  it  were, 
lieath.t  St.  Augustine  tells  the  story  of  a  man 
-  .  .1.  :lier  and  exf>ounded  a  certain  passage  in  Plato 
ich  formerly  he  had  refused  to  do,  and  afterward,  when  ques- 
why  he  had  r^  1  his  mind,  denied  that  he  had,  but 

tied  that  in  a  dn  iiad  expounded  the  passage.*^   At  the 

pje  of  Ifiis,  in  Alexandria,  an  Egyptian  priest,  in  the  presence 
his  disciple  Pori)hyry,  drew  a  magical  circle  on 
.  •!  out  with  the  customary  astrological  signs,  and 
invoked  from  the  body  of  Plotinus  his  own  soul,  so  that  he 
face  to  face  with  it.|    Qoethe^  positively  asserts  that  he 


•  Tma^c,  tnd  Demon/*  pp.  Zt%  422. 

f  ,  'a  Empire,'*  p.  472. 

_•  **  Dt  ]>d;'  rol.  xxtIU,  p.  18. 

I  l^fwpief^  **  Intcllcotttni  Dcf eloproftut  of  Eufopc,^*  Tol,  I,  p.  404, 
»  ESsio,  ♦•A  Fhitjdan**  rroblcms/'  p.  3^6v 
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had  a  similar  experience.  Aristophanes  •  tells  us  that  Pisa 
betook  Mniself  to  a  certain  lake  to  sea  hia  own  soul,  which 
deserted  him,  evoked  by  Socrates* 

The  belief  of  savages  in  the  posaibility  of  the  soul  leaTtni 
body  during  life  has  been  widely  traced.  In  western  Africa,  \ 
a  man  wakes  up  vnXh  a  pain  in  his  body  or  muscles,  it  is  beo 
his  spirit  has  wandered  abroad  in  the  night  and  been  fiogge( 
some  other  spirit.f  The  Feejeeans  believe  that  the  spirit  of  a 
will  leave  the  body  to  trouble  other  i>eople  wh«  t:  n  v  p,and^ 
any  one  faints  or  dies,  his  spirit  can  be  broi.  ck  by 

ing  after  itj    Du  Bose  •  tells  us  that  in  China  often  at  uigl 
heard  the  weird  sound  of  a  man  calling  back  the  body  of  a 
child.    In  the  streets  a  cloth  will  be  spread  on  th©  groand^ ' 
some  beans  thrown  on  it    An  old  %roman  stands  by  it^  and  A 
the  child  by  name :  **  Ah,  do  come  back ! ''    A  voice  np-staird 
sponds,  "  Ah ! "    Or  the  mother  goes  in  front  with  a  lighted 
tern  in  hand,  burning  paper  money  at  every  corner.    The  fn 
follows  with  the  sick  boy's  clothing  in  his  hat,  crying,  **  My 
come  back,  come  back !  ^'    An  insect  on  the  roof  is  caught,  fa 
nicely  in  paper,  and  put  beside  the  sick  boy^s  pillow,  and  thul 
lost  soul  is  found.    Sickness  comes  from  losing  his  soul,  audi 
CO  very  follows  its  return  home.    Le  Clerc  recounts  a  story,  I 
rent  among  the  Algonquins,  of  an  old  Indian  chief,  whr      ^     i 
son  having  died,  juurneyed  to  the  land  of  souls  for  L 
When  once  there,  he  begged  so  hard  for  his  son's  soul  tfaati 
Indian  Pluto  finally  gave  it  to  him  in  the  form  and  sijce  of  a 
which,  by  pressing  between  his  hands,  he  forced  into  a 
leathern  bag.    Instructed  to  place  the  soul  in  the  body  of  hia 
who  thereupon  would  come  to  life,  the  happy  father 
back,  where  he  was  greeted  with  dancing  and  rejoicing, 
ing  to  take  part  in  these  festivities,  he  handed  the  boy  s 
eafe-keeping  into  the  hands  of  a  squaw.    Tempted  by  a 
which  has  proved  so  fatal  in  all  religious  cultji.  the  worn- 
the  bag  to  peep  into  it,  when  the  soul  e.^ 
the  land  of  the  dead, J     Turner^  tells  us  tli 
Puepuemai  was  wrapped  up  and  carried  around  in  a  1 
Ojibw.r      '       ribe  how  one  of  their  r'  '   "     '"    V 
werew:  the  body  on  the  third  m 

into  it,  and  he  sat  up  and  told  them  how  he  hail  f raveln 
river  of  Death,  but  had  br  -       t      ^  there  and  8i*nt 
people.^    The  Malays  do  wake  a  dee] 

should  hurt  him  by  disturbing  hia  body  when  Ilia 

•  <*The  nini.s"  p.  l5^3.  |  pArkoDsii,  ♦•Jefulu  Af  Vortli  Jln«!a^'^ 
f  WlUon,  *'  ^X1^^lem  Af rtca,**  chnp*.  ill  ^  ♦•  Seimm.*'  p.  U% 
i  WlUlnmii,  •*  Fiji  4Di!  Jnjbnp,''  f  ol  I,  p.  If «  I>ior.  ••  AitdkroHo^," 

•  **Driignn,  ltn)igt\  otid  Dcnioo,"  '*  ^  +  ^ 
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'  John  Lubbock  *  has  traced  this  belief  in  the  power  of  the  soul 
to  lenivi!  and  rvtnm  to  the  body  to  the  inhabitants  of  Madagagcar, 
tho  Vaddabs  of  Ceylon,  the  Mangaujas  of  South  aud  the  Yoru- 
bani  of  Weirt;  Africa,  the  Tongaiie,  the  Peruviana,  and  other  tribes. 

Frequently  the  aoul  in  its  mundane  journey  ings  took  the  visi- 
ble guise  of  6ome  animal,  Grimm  f  tells  uh  how  King  Gun- 
ttiratn's  ftoul.  while  he  slept  on  his  faithful  fu! lower's  lap,  came 
oui  of  hi»  moutb  in  the  form  of  a  snake,  and  attempted  to  cross  a 
To  aid  the  snake,  the  henchman  bridges  the  stream  with 

I  sword,  when  it  passes  over,  goes  up  a  hill,  and,  after  a  little, 

"reiumB  and  entom  the  king's  mouth.    Presently  the  king  wakes^ 

and  relates  how  in  a  dream  he  had  crossed  an  iron  bridge,  and 

entemd  a  mountain  filled  with  gold.    Claud  Paradin,  %  in  his 

**  Qjrmbola  Heroica/'  has  a  variant  of  this  wonderful  dream,  ac- 

ipuiying  the  legend  with  an  engraving  of  a  sword  with  a  small 
possibly  a  mouse— standing  on  the  blade,  and  the  motto 
'8li0Sopor  imj/>i//*  In  this  variant  the  king  returns  to  his  pakw^e 
and  somiDoiis  all  the  wise  men  of  his  kingdom  to  interpret  the 
draam,  and  for  once  in  the  world *s  history  the  opinions  of  the 
iacanis  were  unanimous,  A  large  treasure  was  concealed  in  the 
Kin,  and  its  existence  was  thus  revealed  by  a  miracle, 

Hugh  Miller  •  illut^trates  the  Celtic  theory  of  dreams  by  a  simi- 
lar legend.  Two  young  men  sitting  on  a  mossy  bank  overhang- 
tiig  a  small  cascade,  one  of  them,  overcome  by  the  heat  of  the  day, 
talis  asli-  3  his  companion  is  surprised  to  see  issue  from  his 

iniwiiVi  ft  ,_.  ...iJistinct  form  scarcely  larger  than  a  humble-bee, 
y^  iippeara  over  the  cascade.    The  watcher  in  alarm  tries  to 

wakA^n  hiscompaciion,  but,  before  he  succeeds,  the  clouddike  creat- 
af0  returns  and  enters  the  sleeper's  mouth.  Then  he  opens  his 
sysa  and  relates  a  wonderful  dream;  how  he  ci*ossed  a  broad 
river  on  a  bridge  of  silver,  and  found  on  the  further  shore  heaps 
of  gold  and  jewels.  It  is  more  frequently  the  guise  of  a  mouse 
that  ih«  wandering  soul  delights  to  masquerade  in,  though  ac* 
cording  to  Grimm  |  it  is  the  devils  brides  out  of  whose  mouths 
dis  soul  runs  in  the  shape  of  a  rod  mouse.  Thus  we  are  told  that 
in  Tburingia  a  servant-girl  fell  asleep  while  her  companions  were 
tlielUng  nuts«  when  they  observed  a  little  red  mouse  creep  out 
from  bar  parted  lips  and  run  out  of  the  window.  One  of  those 
pqrsaeni  then  shook  the  sleeper,  but,  not  succeeding  in  waking  her» 
moved  her  to  another  place.  Presently  the  mouse  ran  back  to 
tke  fornier  place,  and  dashed  about,  seeking  the  girl,  but,  not  find- 
ing her,  it  va  e  girl  instantly  died.^  A  miller,  cut- 
ling  fire^woo  :                         r  orest,  fell  asleep  over  his  work,  when 


•  *Ori8ii  ^  CNfttttHom*'  pi.  114  <#  mq. 

'TteM&e  ttytitutogj*'*  roU  iU,  f>,  1082. 

=^ms%m  ^  Cock  of  n^TL*"  toL  t  ^^  '27€. 


•  "  Scliooli  ftjul  PchoolrowlcTB.*' 
I  Gfimm,  toe.  aC 
^  Baring-OoiiU,  "  CurloQi  Hjtl&i,^  {>.  421. 


206 


THE  POPULAR  SCIENCE  MONTHLY. 


his  man  saw  a  mouse  creep  out  of  his  mouth  and  rau 
every  one  searched  for  the  animal^  hut  could  not  find  it,  an^ 
miller  never  awoke.*    In  Bohemia  it  was  considered  danj 
go  to  sleep  while  thirsty,  as  the  soul  was  sure  to  wandc 
in  search  of  water,    Baring-Gk)uld  t  tells  the  story  of  thre^H 
ers,  having  lost  their  way  in  the  woods,  and,  parched  with 
seeking  in  vain  for  water.    At  last  one  of  them  lay  down  nni 
asleep,  while  the  others  continued  their  search  until  they  fot] 
spring.    After  drinking  they  returned  to  their  comrade, 
they  saw  a  little  white  mouse  run  out  of  his  mouth,  go  H 
spring,  drink,  and  then  return  to  the  sleeper.    In  German  s^ 
stition  the  souls  of  the  dead  assume  the  forms  of  mice,  and 
the  head  of  a  house  dies  it  is  said  that  even  the  mice  of  the  \ 
abandon  it,  and  that,  in  general,  every  apparition  of  mice  is] 
sidered  a  funereal  presage ;  the  funeral  of  St*  Gertrude,  repre 
surrounded  by  mice,  being  thus  accounted  for.J 

The  position  of  the  mouse  in  the  folk-lore  of  the 
quite  clear.    The  Mojaves  believe  that  curling  upward  ^ 
smoke  from  the  funeral  pyre  the  soul  rises  and  floats 
to  the  region  of  the  rising  sun ;  but,  if  its  purity  has  be€ 
with  crime  or  stained  with  human  blood,  it  is  transform^ 
rat  and  must  remain  four  days  in  a  rat-hole  t-o  he  purifif 
it  can  share  the  joys  of  heaven,^    Mr.  Ralston |  tells 
the  Nijogorod  Government  the  Milky-Way  is  called  thi 
Path,  the  mouse  being  a  well-known  figure  of  *'  \\ 

Phipson^  says  that  the  dormouse,  from  its  awake • 
with  the  return  of  spring,  was  sometimes  employed  in  ecclc 
cal  art  as  a  type  of  the  resurrection.    Per  contra,  Mr. 
assures  us  that  the  shudder  which  some  nervous  persoi 
the  sight  of  even  a  harmless  mouse  is  a  survival  of  the  ti^ 
it  was  believed  that  in  this  form  unshriven  souls  or  ur 
children    haunted    their   former    homes,  and    from    tl 
legends  that  report  the  departure  of  unhallowed  souls 
shape  of  this  timid  creature. 

Birds  vie  with  mice  in  the  honor  of  being  human  tmxl 
The  heathen  Bohemians  thought  that  the  mv\  flew  ot 
mouths  of  the  d3ring  in  the  shape  of  birds,  Grimm  X  <m^5'«  »* 
were  common  in  pagan  Scandinavia.  In  the  Erlda  of  Siri 
said  that  souls  in  the  form  of  singed  birds  tl 
world  like  swarms  of  flies.    The  Bohemians  i:     ^   l\ 
shaped  souls  flew  restlessly  from  tree  to  tree  until  the 

•  Grimm,  toe,  tk.  *  "  Aaiinal  tcMne,"  p,  Ul  ♦ 

^  **Ciif!        "  '  p.  »'U,  4  *•  Demonology  and  I>cvfl  Lore/ 

^  De  (;  '  Zr»c>»o<^lc»l  Mftholofry,*'  vol  ii,  p.  ^1 


I6d«  when  they  had  rest  The  Finns  and  Lithuanians  and 
lAiisr  n^nrly  all  IndoEuropean  people  called  the  Milky  Way  the 
Biid^  Way — that  is,  the  way  of  souls.*  The  Moslems  say  that 
ths  aouls  of  th<>  fftithful  assume  the  form  of  snow-white  birds,  and 
DQstli!  imdor  '  rto  of  Allah  between  death  and  the  resurrec- 

tiooLt    AnMtl,  ;int  says  that  in  the  intermediate  state,  until 

iha  posurr'  :i,  ii_*  \iOiila  of  martyrs,  according  to  tradition  re- 
oeiTed  from  Muhanuned^  rest  in  heaven  in  tho  crops  of  beautiful 
ff«dQ  birds  who  eat  of  the  fruits  and  drink  of  the  rivers  in  that 
oharnied  regional  In  China  on  the  twenty-first  day  of  the  period 
of  moaming  for  the  dead  three  large  paper  birds  resembling 
florks  are  jilaced  on  high  poled  in  front  of  the  house  of  mourning, 
ThaM  birda  are  supposeil  to  carry  the  souls  of  the  departed  to 
tHyidumt  and  during  the  next  three  days  prayers  are  addressed  to 
tho  tao  kingi)  of  the  Buddhist  hades  calling  on  them  to  hasten  the 
tight  of  tlio  departe<i  soul  to  the  Hindoo  paradise.*  On  the  Bos- 
poma  flocks  of  birds  about  the  size  of  a  thrush  fly  up  and  down 
Iha  channel,  and  are  never  seen  to  rest  on  sea  or  land^  and  are 
bdiared  by  the  boatmen  to  be  the  souls  of  the  damned^  condemned 
lo  perpetnal  motional  Pliny  ^  tells  that  it  is  stated  in  Procon- 
wmM  that  the  soul  of  Aristeaa  waa  seen  to  fly  out  of  his  mouth 
oadrr  m  of  a  raven,    Tlie  Aztecs  believed  that  the  souls  of 

li  battle,  of  prisoners  sacrificed  by  the  enemy,  and  of 

dying  in  childbirth,  went  to  the  sun,  where  they  passed 
fcmr  yaars  of  delightful  existence.  They  were  then  turned  into 
bMa  and  ammated  the  clouds  with  their  brilliant  plumage  and 
harmoniooa  voiced,  free  to  rise  to  the  vaults  of  heaven  or  to  de- 
lo  eaKh  to  ta^te  the  nectar  of  tlie  flowers.^    When  a  Kailta 

!  it  ia  thought  that  tho  mxxl  is  carried  to  tho  spirit-land  by  a 
little  birdf  and«  it  it  has  boon  a  wicked  soul,  it  is  overtaken  on  the 
by  a  hawk  or  other  bird  of  prey.J  Among  the 
I  the  eagle,  and  perfoc^tly  white  birds  were  re- 
gitffled  as  poaaessing  souls  of  divine  origin.  {  The  Haricopas 
hoUava  that  aftar  death  they  will  return  and  live  in  their  ancient 
booiea  on  the  banks  of  the  Colorado  River,  where  their  heada  will 
balnmed  intaowU  and  the  other  parts  of  their  bodies  into  differ- 
ot  a&iiiiali.t     The  Icaimas  of   Brazil  think  the  souls  of  tho 

«  l^nmwt,  **  Dictknuiry  of  ininuM  ami  Fahlc,*'  p.  810. 

t  Kenrn,  fiaUv  **  t*rvllaittuir?  DUeonne,''  »octSon  4  ;  Alger,  ^*  Future  Life,"  p.  301* 

I  Btf^wtt^  '^TmUtloiis  ^pcrstitkmi,  tod  Fotk-Lorc,*'  p.  158. 
^*9«4«rml  fli»l'>i7;'  rot  vti,  p.  A3. 

t  BtHnifl,  **  Kali^  IUo#«,"  *i  ^  Aljrer,  ♦*  Future  IJfi%"  p.  7»;  BUrt,  ♦*  Tlie 

'  |U  M.  t  •^  Kt,  "  Amonj^  tlie  M^hIocs/^  p.  21 1* 

, ""  f  tnOQAi  KftrrmtiTY  of  Explormaoii,'*  tioI  11,  p>  321 
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dead  become  beautiful  birds  feeding  on  luscious  fruit.* 
Powhatans  sacredly  regard  small  wood-birds,  thinking  the 
shrine  the  souls  of  their  dead,  f  Among  the  Aht  tribes  it  uj 
lieved  that  the  soul  issued  from  gulls  and  partridges,  and  \ 
they  will  after  death  return  to  their  original  forms.  J  The  Hi 
according  to  Brebeuf ,  ^  believed  that  the  souls  of  the  dead  tt 
to  doves ;  and  among  the  cognate  tribes  of  the  Iroquois  a 
was  freed  over  the  couch  of  the  dying  at  the  moment  thej 
breath  was  drawn.]  The  Paris  "  Figaro  "  for  October,  1872,  |j 
an  account  of  a  similar  observance  as  happening  in  the  \ 
Duhesme  of  that  city.  A  young  gypsy  woman  when  dying  i 
surrounded  by  her  companions,  when  a  man,  who  appeared  H 
the  chief,  entered  the  circle,  carrying  a  bird  in  his  hand,  whid 
held  beneath  the  mouth  of  the  dying,  and  freed  when  she 
pired.-^ 

The  providing  the  dead  with  passports  or  money  with  w] 
to  lighten  the  journey  of  the  soul  to  heaven  is  wide-spread. 
Greeks  placed  an  obolus  in  the  mouth  of  the  corpse,  as  toll 
Charon,  though  this  oflfering  was  omitted  at  Hermione,  in  Arg 
where  men  thought  there  was  a  short  descent  to  hades,  and  1 
avoided  the  f  ee.^    Becker  J  doubts  if  this  custom  was  univi 
among  the  Romans,  the  passages  of  Juvenal,  vol.  iii,  p.  G7, 
of  Propertius,  vol.  iv,  pp.  11,  7,  affording  no  sufficient  pi 
Among  the  Chinese,  money  was  put  into  the  mouth  of  the  i 
to  buy  favor  in  the  passage  to  heaven4    In  Washington  T 
tory,  in  1879,  the  mouth  of  a  dead  Twana  squaw  was  filled " 
money  before  burial.J    At  the  present  day,  all  over  Ehirop 
Irish  wakes  money  is  placed  in  the  hand  of  the  dead.**    In  ' 
keim,  the  soul  of  the  dead,  having  crossed  the  bridge  leading 
of  hell  with  the  aid  of  the  priests,  receives  a  letter  of  r« 
mendation  from  them  favoring  its  admittance  into  the  wei 
heaven. ft    The  dead  of  the  ancient  Mexicans  were  furnished 
several  passports,  the  first  one  enabling  the  soul  to  pass  beti 
two  mountains,  which  threatened  to  meet  and  crush  it  in  1 
embrace;  the  second  enabling  it  to  pass  the  road  guarded 
big  snake ;  the  third  propitiated  Xochitonal,  the  green  croco 
and  the  fourth  insured  the  passage  across  eight  deserts  and 
eight  hills.  Jt 

That  the  soul  materializes  in  the  shape  of  the  body  it  inhal 

<*  Clavigero,  "  Mes-Bico,"  vol.  ii,  p.  6.  •  "  Rel.  des  Jesuits,"  1086,  p.  4. 

t  Brinton, "  Myths  of  the  New  World,"  p.  1 07.     |  Morgan,  "  League  of  the  Iroquois,*' 
X  Dancroft,  "  Native  Races,"  vol.  iii,  p.  622.      ^  Jones,  "  Credulities,"  p.  880. 
0  Tylor,  "Primiiivc  Ciiltare,"  vol.  i,  p.  490.      J  "Gallus,"  Excursus  rll. 
%  Ball,  in  Williams's  **  Middle  Kingdom,*'  toI.  il,  p.  244,  note. 
£  "American  Antiquary,"  October,  1880,  p.  68. 

*♦  Tylor,  "  Anthropology,"  p.  847.        ft  I^  Boee,  "  Drtgon,  linage  and  Dotton,**  ( 
X\  Bancroft,  "  Native  Races,"  vol  iii,  p.  687. 
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wlifle  on  earth  m  cmt?  of  the  tenets  of  modern  spiritualisiD,  The 
ChtiiBsd  hftlievrt  thiit  ducapitatioii  makes  headless  souIb  in  hades. 
V  I  .  troubles  as  much  as  eix  hundred  and  sixty- 
si:^ ^...  -\^^,  ^ lor  a  head  to  be  buried  with  a  body,  in  order 

to  make  a  respectable  appearance  In  the  other  world !  *  The  Aus- 
tmU&n  w'  "      1  his  enemy  will  cut  off  the  right  thumb  of 

Ibi)  corp-  ,  it  can  not  throw  the  ghostly  spear  with  the 

mutiUt^  hand,  A  West  India  planter,  whose  slaves  were  com- 
rdor  that  they  might  como  to  life  in  their 
1  ii>  heads  and  hands  of  the  corpses^  thus  effect- 
ually putting  an  end  to  the  practice.f  In  China  the  souls  of  the 
droiniad  arc  ^  :  '  !  to  remain  under  water  for  three  years,  when 
Uuiy  sriM  th>  of  some  passing  man*  pull  him  in>  and  thus 

•fffcl  their  own  escape.  Boatmen  are  in  continual  dread  of  these 
damonSy  and  trtoiie  pillars  are  erected  on  the  spot^  where  they 
w^ere&Hiwiied  in  onJer  to  control  their  souls. t  Damascius  t^^lU 
BS  that^  in  a  battle  fought  near  Rome  by  Valentinian  against 
Attth^  the  slaughter  on  both  sitles  was  so  great  that  none  escaped, 
and,  when  the  bodies  had  all  fallen,  the  souls  still  stood  upright 
aad  continued  fighting  three  whole  days  and  nights,  neither  in- 
ferior in  activity  of  bands  or  fierceness  of  mind  to  living  men- 
The  itnag^  of  the  soul  were  seen  and  the  clashing  of  their  armor 


The  tdM  of  the  plurality  of  the  soul  is  met  with  in  the  oldest 
recxiitia  of  man.  and  is  universally  accepted  by  savage  tribea 
liMlay,  The  EgT|>tians  considered  man  to  have  a  soul,  6a,  repre* 
«KQi^  by  a  hawk  with  a  human  head;  a  shade^  khebi ;  a  spirit 
«r  Intriligisnce^  khn,  into  which  it  became  changed  as  a  *'  being 
of  li^^V *  "  -n  existence,  ka  ;  besides  life,  ankK  The  soul,  i;a,only 
nww.  VmIv-I    The  Hebrews  have  7i<7)c«A,  the  animal  life; 

ruak,  ill*'  principle  of  life;  and  neshamaht  life  considered 

a»  an  insi....  .  :i  of  the  Almighty,  and  from  these  the  Rabbimi 
taoi^ht  the  threefold  nature  of  the  soul,^  The  Persians  divided 
tli«  r  "  part^ :  Tlieferoher,  or  sensation ;  the  boo,  intel- 

llp«-Ti  . jh,  imagination,  volition;  the  akho,  conscience; 

a-  animal  life.    Of  these,  the  first  one  alone  was  ac- 

C'j'.:/.  Ji'  I  "T  Oh*  *hH**U  drme  in  the  body.^  Tlie  Chinese  believe 
in  thiTH?  »<>ii1ji  nnd  six  spirits:  the  latter,  being  animal,  go  down 
l&to  the  ifarth  at  deaths  while,  of  the  bouIb,  one  goes  down  into 


t  Ihi  IhMt,  **  I>rt«oii,  ImagOr  mad  Demoo,**  r^  ^^ 

•  gbrttiiy,  **  OoamoiO|klAC».Book,''  yoI  i,  p.  3S7* 

I  BMi,  la  WUkfaso^t  "  Ancieot  Eg7P^"  toL  tu,  p.  41(9,  tioU. 
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hades,  the  second  eaters  the  coCBn,  and  is  laid  in  the  grave,  tmt 
is  not  satisfied  with  its  dismal  abode;  while  the  third  1 
around  its  old  home,  and  with  the  second  soul  receives  tht    , .  • 
ship  of  its  posterity.*    The  Hindoos  designate  between  BnUiuM^ 
mah,  the  breath  of  God,  and  jivdtmahj  the  breath  of  life,|    Dm 
Khonds  of  Orissa  have  a  fourfold  division  of  the  soul,  t!     ^^* 
soul  being  absorbed  by  the  Boora,  or  deity,  the  second  lu  ; 
into  succeeding  generations,  the  third  goes  out  in  drecyotis,  and  U29 
fourth  dies  with  the  body4 

Plato  located  in  the  human  body  three  souk,  the  raticHial  mcd 
immortal  soul  occupying  the  head,  the  lower  souls  occ 
respectively  the  region  near  the  heart  and  the  abdominal 
below  the  diaphram,  the  latter  subject  to  and  connoctod  v 
higher  by  being  fastened  to  the  spinal  marrctw  or  cord*    Of  t 
lower  souls,  the  thoracic  was  the  seat  of  energy  and  anger,  v.  lin-! 
to  the  abdominal  soul  belonged  the  appetites,  the  desir^^  and  the 

-greed  of  gain.*^    Aristotle  di^dded  the  soul  int£»  t^ 

'perceptive,  the  locomotive,  the  impuJ&ive,  and  i 
the  latter  being  shared  with  animals,  while  tlie  noxm  wa»  dinae, 
perhaps  pre-existent  and  imperishable.!  Among  the  Romans  ilw 
question  of  the  plural  soul  is  open  to  discussion,  Ovid  »p: 
**The  shades  flit  round  the  tomb;  the  imderworld  reeeivos  the 
image ;  the  spirit  seeks  the  stars  "  {Tumulum  circumvolat  umbrtk; 
orcus  habet  manes;  spirit  us  astra  petit).  In  his  "Tristia**^  h& 
complains  that,  while  his  immortal  spirit  soars  aloft  into  th« 
vacant  air,  his  shade  will  be  wandering  amid  Sarmatixui  gbo«it& 
Hardonin  ^  says  that  the  Romans  made  a  distinction  between  tta 
souls  of  the  dead  and  their  shades,  umbrce.    The  for^  -e  mf- 

posed  to  remain  on  earth,  while  the  latter  were  rem  iii«r  to 

Elysium  or  Tartarus,  according  to  the  character  or  actiong  of  tbd 
iec*eased.    That  the  idea  of  a  triple  soul  lingered  in   ^"      '      '  r^ 

fknow  from  Sir  Toby  Belch,  in  Shakesi>eare*8  **  Tv  a,^ 

asking, ''  Shall  we  rouse  the  night-owl  with  a  catch  that  will  drsw 
three  souls  out  of  one  weaver  ?  "  Nares  J  says  that  the  peripattlio 
philosophy,  which  governed  tlio  schools  in  the  time  of  tba  dd 
English  dramatists,  assigned  to  every  man  three  souls— th<^  Tiagt- 
tative,  the  animal,  and  the  rational.  In  his  quaint  **  T 
Howell  tolls  us  that  the  embryon  is  animated  with  11  j 


,^  *^f 


•  Du  Bosci,  **  Dn^ii,  Limg©,  iitid  Demon,''  p,  61 ;  WlJIlflimii,  **T1ie  HDtllb  KiBritflB.'* 

•  Pkto»  "TluMMtw^i  GfoiC'*»  "Pbto."  »oL  i«,  p.  271,  271;  Batot  ""^eaum  waA  Iil# 
tod,**  f»,  613. 

I  Ct  *  De  0<?Q,  ot  Cor.,"  vol  il,  p.  8,  **  Dn  Aninm,^  vol  ^  f< 
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i%  called  the  vegetable  sonl;  then  with  the 
I9iin«itiv0y  which  all  brute  animals  have ;  and,  lastly,  the  rational 
soul  ij$  infused ;  and  these  three  in  man,  he  adds,  are  like  Trigonua 
in  Teimgono* 

The  Iroquois  and  Algonquins  believed  that  the  soul  which 
g&TO  bodily  life  wa3  of  a  vegetative  character,  and  remained  with 
the  ooriJ»e  after  death  until  it  was  released  by  being  reborn  into 
another  b<xly ;  while  tlie  ethereal  soul,  which  roamed  at  will  while 
the  bcxly  was  asleep  or  in  a  trance,  after  death  departed  directly  to 
the  land  of  spirita*  Infants  were  buried  by  the  sides  of  paths,  that 
their  re^jetative  souls  might  enter  into  the  body  of  some  mother, 
and  their  rebirth  thus  be  hastened.!  Among  the  TucuUus  the 
medicine-man  placed  his  hands  over  the  breast  of  the  dying,  and 
tben^  holding  them  over  the  head  of  a  relative,  blew  through  the 
expanded  fingers,  in  order  that  the  next  child  born  to  him  might 
be  the  representative  of  the  departed.!  Certain  tribes  on  the  Pa* 
rr"  *     *     •  d  that  one  of  the  souls  had  its  dwelling  in  the 

1>        ,  se  were  planted,  they  would  germinate  like  seed, 

And  produce  human  beings.*  The  Choctaws  believe  that  every 
man  ha^  an  outside  shadow,  sJiilomhish,  and  an  inside  shadow, 
shUup^  both  of  which  survived  his  body,]  The  Sioux  believed  in 
three  sank,  one  of  which  went  to  the  cold  world,  another  to  the 
warm  world,  while  the  third  remained  and  watched  over  the 
body>  Mrs.  Eastman  ^  tells  us  that  the  Dakotaa  extended  the 
onmlier  of  **ouls  to  four,  one  of  which  wanders  through  the  world, 
another  hovers  around  the  village  where  its  possessor  lived,  the 
third  atavB  by  the  grave,  and  the  fourth  goes  to  heaven.  With 
"i  landers  one  soul  took  the  form  of  a  shadow,  the 
L, ,  . —  ..  the  breath,!  The  Feejeeans  distinguished  between 
H  nian%  dark  spirit  or  shadow,  which  goes  down  to  hades,  and 
his  Hi^~  '      -       ^le  that  is  reflected  in  water  or  a  mirror,  and 

which  I  he  dies.  %    The  Malagasy  say  that  the  saiiia^ 

or  mind,  vanishes  at  death ;  the  aina^  or  life,  becomes  mere  air ; 
while  the  moioaioa,  or  ghost,  hovers  around  the  tomb.  % 

f  ihid^  iM«,  r  ISO. 

X  W«il«,  •  'vol  ill,  p.  »1 

•  Binero^  *  of  the  Tftafio  Cooft,'*  vot  iii,  p.  614. 

F I  ftfifflMD,  ^UTfikB  of  tbe  Hem  World/'  p.  2£  1. 

.  OolL  LrttuAtftnttT'  vol.  iU,  p,  26. 
4"UgaDlfor  PC129. 

^{I^ioi^  *Mis^^*i..  "^^^..ir*/*  ?oL  I,  p.  432;  Spcficer,  *'rriociplcs  of  SodoJogr  "  voL 
iltl. 

\  VrWkmm,  «*fUi  Md  Wtk  rtJUn^'*  Tol  i,  p.  241. 
r,*'  f  oL  I,  tn. 
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THE  HISTORY  OF  A  DOCTRINBl^ 

Bt  Fw>r  8.  P.  LANOLEY. 


IN  these  days,  when  a  man  can  take  but  a  very  little 
knowledge  to  be  his  province,  it  has  bi  i  iif^toi 

your  president's  address  shall  deal  with  sou  lod  toj 

which  his  own  labors  have  made  him  familiar ;  and  accord 
have  selected  as  my  them©  the  history  of  our  present  viei? 
radiant  energy,  not  only  because  of  the  intrinsic  im[»vr 
the  subject,  but  because  the  study  of  this  energy  in 
radiant  heat  is  one  to  which  I  have  given  special  atten 

Just  as  the  obser>ang  youth,  who  loaves  his  own  hi 
look  abroad  for  himself,  comes  back  with  the  repc 
world,  after  all,  is  very  like  his  own  family,  so  may  tli^ 
when  ho  looks  out  from  his  own  department,  be  surpt 
that,  aft^r  all,  the  history  of  the  narrowest  specialty  i^ 
like  that  of  scientific  doctrine  in  general,  and  contait 
lessons  for  us.  To  find  some  of  the  most  useful  ones, : 
tant,  however,  to  look  with  our  own  ey*  '     very 

masters  themselves,  and  to  take  down  t ;  y  copy  < 

or  Boyle,  or  Leslie,  instead  of  a  modern  abstract ;  f or j 
it  may  seem,  there  is  something  of  great  moment  in 
that  has  never    yet  been  incorporated  into  any  enc 
something  really  essential  in  the  words  of  the  man  hii 
has  not  been  indexed  in  any  text-book,  and  never  will 

It  is  not  for  us,  then,  here  to-day,  to  try — 

"  How  indez-leaniiDg  f iiro§  no  itudetit  pft1«v 
Yet  holds  the  eel  of  science  bj  the  toil  ** ; 

but,  on  the  contrary,  to  remark  that  from  this  ind<S 
from  these  histories  of  science  and  summaries  of  ita 
are  apt  to  get  wrong  ideas  of  the  very  conditions  on! 
progress  depends*    We  often  hear  it,  for  instance,  lik^^ 
march  of  an  army  toward  some  definite  end ;   but 
8eemed  to  me,  is  not  the  way  science  uBualiy  does  mo\ 
the  way  it  seems  to  move  in  the  retro8pectivo  view  < 

^piler,  who  probably  knows  almost  t 

'diversity,  and  retrograde  motion  oi     .:     u. .,     i  ..-- 
the  body,  and  only  shows  us  such  parts  of  it  as  he^  1g 

|Ward  from  his  present  standpoint,  now  mQ»  to  havo 
right  direction* 

I  believe  this  comparinon  of  tho  progrosi  of  sci«mG 

Adrsneefaonl' 


OF 

B  artuy  wWch  obeys  an  impulse  from  one  head  has  more  error 
than  truth  in  it;  and,  though  all  similes  are  more  or  less  mis- 
laading^  I  would  almost  prefer  to  ask  you  to  think  rather  of  a 
aaoving  crow^  '  n:^  the  direction  of  the  whole  comes  somehow 
from  the  inn  -  ii  iit  impxilses  of  its  individual  members,  not 
'wholly  unlike  a  pack  of  hounds,  which,  in  the  long  run,  perhaps 
€^it   •        *'  M^,  but  where,  nevertheless,  when  at  fault,  each 

iii  lis  own  way  by  scent,  not  by  sight,  some  rxxnning 

back  and  some  forward ;  where  the  louder-voiced  bring  many  to 
fo^'  '  -  *^om,  nearly  as  often  in  a  wrong  path  as  in  a  right  one; 
Vi  ]  t  entire  pack  even  has  been  known  to  move  off  bodily  on 

a  false  sciint ;  for  this,  if  a  less  dignified  illustration,  would  be  one 
which  had  the  merit  of  having  a  considerable  truth  in  it,  but  one 
left  out  of  sight  by  the  writers  of  books. 

At  any  rate,  the  actual  movement  has  been  tortuous,  or  often 
even  retrograde,  to  a  degree  of  which  you  will  get  no  idea  from 
the  account  in  the  text-book  or  encyclopaedia,  where,  in  the 
main,  only  the  resultant  of  all  these  vacillating  motions  is  given. 
With  rare  exceptions,  the  backward  steps — that  is,  the  errors  and 
mUtakefc,  which  count  in  reality  for  nearly  half,  and  sometimes 
ft  '  than  half  the  whole — are  left  out  of  scientific  history ; 

ai  reader,  while  he  knows  that  mistakes  have  been  made, 

hH»  no  just  idea  how  intimately  error  and  truth  are  mingled  in  a 
aort  of  chemical  union,  even  in  the  work  of  the  great  discoverers, 
and  how  it  is  the  k^st  of  time  chiefly  which  enables  us  to  say 
which  is  progress  when  the  man  himself  could  not.  If  this  be  a 
truism,  it  is  one  which  is  often  forgotten,  and  which  we  shall  do 
well  to  her©  keep  before  us. 

This  is  not  the  occasion  to  review  the  vague  speculations  of 
thi*  ancient  natural  philosophers  from  Aristotle  to  Zeno,  or  to 
Ifive  the  opinion  ot  the  school-men  on  our  subject.  We  take  it  up 
with  the  immediate  predecessors  of  Newton,  among  whom  we 
ni.iv  ha^e  been  prepared  to  expect  some  obscure  recognition  of 
i«  a  mode  of  motion,  hut  where  it  has  been,  to  me  at  least, 
t-  ^  '    r  their  original  works,  to  find  how  general 

ipation  of  oor  modem  doctrine  may  be 

«atd  to  exist    Whether  this  early  recognition  of  the  atomic 

Xi  '     .'        "'      I  *MS  be  a  legacy  from  the  Lucretian  philosophy, 

it  "  here  consider.     Tlio  interesting  fact,  how- 

ifTer  it  camii  about^  is  the  extent  to  which  seventeenth-century 

^ht  is  found  to  be  occupied  with  views  which  we  are  apt  to 

k  very  recent^ 

DoBcartes,  in  1G64,  oommences  his  **  Le  Monde  "  by  a  treatise 
thfi  pr*-'*"*"""*?nn  of  light,  and  what  we  should  now  call  radiant 
by  us,  and  further  associates  this  view  of  heat  aa 

^ciiion  with  the  distinct  additional  conception  that  in  the  cau^e 
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of  light  and  radiant  beat  we  may  expect  io  6nd  eometl 
different  from  the  sense  of  vision  or  of  warmth ;  uttd  ho  eJ 
himself  with  the  aid  of  the  same  simile  of  sound  enipk 
Draper  over  two  hundi^d  years  later.  The  writings  of 
the  mechanical  production  of  heat  contain  illustrations  (1 
of  the  hammer  driviiig  the  nail,  which  grows  hot  ii  i 
its  hodily  motion  is  arrested)  which  show  a  singu 
apprehension  of  views  we  are  apt  to  think  wo  have 
own;  and  it  seems  to  me  that  any  one  who  consult  *^ 
will  admit  that,  though  its  full  consequences  I 
wrought  out  till  our  own  time,  yet  the  fundamental  ideal 
as  a  mode  of  motion  is  so  far  from  being  a  modem  onuj 
was  announced  in  varying  forms  by  Newton's  immediate 
cessors,  by  Descartes,  by  Bacon,  by  Hobbes,  and  in  partic 
Boyle,  while  Hooke  and  Huygens  merely  continue 
aa  at  first  does  Newton  himself. 

If,  however,  Newton  found  the  doctrine  of  vibratic 
so  to  speak, "  in  the  air/*  we  mu^t,  while  recognizing 
history  of  thought  the  new  always  has  its  root  in  the 
it  is  not  given  oven  to  a  Newton  to  create  an  al'    ' 
still  admit  that  the  full  dawn  of  our  subject  pr*  \,      j 
him,  and  admits  too,  that  it  is  a  bright  one,  when  we  j 
*"  Optica  *'  such  passages  as  these :  "  Do  not  all  fixed 
heated  beyond  a  certain  degree,  emit  light  and  slune,  ^ 
this  emission  performed  by  the  vibrating  motions  of 
And  again :  '*  Do  not  several  sorts  of  rays  make  vibrat 
eral  bignesses  ?"    And  still  again :  "  Is  not  the  heat  i 
the  vibrations  of  a  much  subtler  medium  than  air  ?' 

Here  is  the  undulatory  theory ;  here  is  the  connc 
ethereal  vibrations  with  those  of  the  material  solid ;  hi 
ns  a  mode  of  motion";  here  is  the  identity  <»f  Iradiai 
light ;  here  is  the  idea  of  wave-lengths.     What  a  si 
this  first  one  is!     And   the  second? — the  second  is«| 
know,  backward.    The  second  is  the   ' 
adoption  of  the  corpuscular   hypothec:-,         -      :^- 
name  of  Newton  (a  father  of  the  undulatory  theof 
minds  of  m^  ^       ^   v. 

Do  not  V  ^  Y,  that  it  was  on  the 

arguments  from  the  facts  then  known  tliat  he  decide 
perhaps  it  w      I  -  *    -  ^  *  -f  ''         -,~; 

'that  a])prelh 

dulatory  theory,  he  recognizci<i  also  more  clearly  that 
as  then  understood,  *  :  v  i  utterly  to  aocoont  for  m\ 

|^io»t  important  pli  .;i.     With  an  equally  jud 

1  H  have  decided  so  too,  in  the 

.  e  not  been  cleorod  up  eveu  \ 
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Thesa  two  great  men,  then,  each  looked  around  in  the  then 
dadmixM  ns  far  as  hi8  light  carried  him.  All  beyond  that  was 
cliao<  Ti ;  and  Fiite  willed  that  Newton,  whose  light  shone 

ftirtli*  his  rivurs,  found  it  extend  just  far  enough  to  show 

the  entraiice  tcj  the  wrong  way.  He  reaches  the  conclusion  that 
wo  all  Imow ;  and  with  the  result  on  other  men's  thought  that, 
li^ht  being  conceded  to  be  material,  heat^  if  affiliated  to  light, 
must  be  regarded  as  material  too,  for  we  may  see  this  strange 
eonclasion  drawn  from  experiments  of  Herschel  a  century  later. 

It  would  seem  that  the  result  of  this  unhappy  corpuscular 
tlie^ory  was  more  far-reaching  than  we  commonly  suppose,  and 

i  it  U  hardly  too  much  to  say  that  the  whole  promising  move- 
t  of  that  age  toward  the  true  doctrine  of  radiant  energy  is  not 
or  M.»y  it,  but  turned  the  other  way ;  so  that  in  this  re* 

gjL_.  ._  ,  . ilosophy  of  fifty  years  later  is  actually  furtlitr  from 
the  tnitli  tban  that  of  Newton's  predecessors. 

'  nmense  repute  of  Newton  as  a  leader,  on  the  whole  so 
ri-  .  imed,  here  leads  astray  others  than  his  conscious  disci- 
|iles,  and,  it  seems  to  me,  affects  men's  opinions  on  topics  which 
Apper*'  '  ^  ~  "  'if  removed  from  those  he  discussed*  The  adop- 
tion «  .1  was,  as  we  may  reasonably  infer,  facilitated  by 
it,  and  remotely  Newton  is,  perhaps,  also  responsible  in  part  for 
th^  ^  ^"*Hne  of  caloric  a  hundred  years  later.  After  him,  at  any 
rii  <>  is  a  great  backward  movement.  We  have  a  distinct 
r»  ion  from  the  ideas  of  Bacon  and  Hobbes  and  Boyle. 
Ki,-,.^.'  .titles  in  again  on  our  subject  almost  as  thick  as  in  the 
dayi*  of  the  school-men,  and  there  seems  to  be  hardly  an  important 
oonlributiun  to  our  knowledge,  in  the  first  part  of  the  eighteenth 
century,  due  to  a  physicist, 

*"  Phy»iC8,  beware  of  metaphysics,"  said  Newton — ^words  which 
pi      *   *  '       vely  to  quote,  that  it  seems  only  due 

Uj  most  imx)ortant  step,  2>erhaps,  in  the 

fifty  yeani  which  followed  the  **  Optics,'*  came  from  Berkeley, 
who,  veah*    *  ^  i]ihysician,  gave  us  during  Newton's  life- 

ttma  a  c*  •  rfully  in  advance  of  his  age.    Yet  the 

^TS^w  Theory  of  Vision'*  was  generally  viewed  by  contemporary 
p|,ri  .. .  I.  ...  .,,  .^jy  g^jj  amusing  paradox,  while  "coxcombs  van- 
qi.  y  with  a  grin  " ;  and  this  contribution  to  science 

'i^  rml  if  not  a  unique  instance  of  a  great  physical  gen- 

©r.  .  I'.iiched  by  a  jjnori  reasoning — though  published  in 

17  ^ins  in  iwlrance  of  the  popular  knowledge  even  in  these 

cl  inet-eenth  century, 

...  ...-    _.....  L.-is:  a  new  error  had  risen  among  men — a  new 

truth,  m  it  seemed  to  them,  and  a  tiling  destined  to  have  a  strong 
n-*^  ^  :      ,  ,f  radiant  energy.    It  began  with  the 

!?•  ,   is  of  phenomena  (which  we  now  asso- 
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ciate  with  the  action  of  oxygen,  then  of  course  unknown) 
eralization  useful  in  itself,  and  accompanied  by  an  eatpUn 
which  was  not  in  its  origin  objectionable.  Let  u»  consid 
illustration,  any  familiar  instance  of  oxidation,  and  try  to 
first  for  what  was  reasonable  in  the  eighteenth-century  viei 
the  cause  of  such  phenomena.  A  piece  of  dry  wood  has  in  i 
power  of  giving  out  heat  and  light  when  set  on  fire ;  but  aft 
is  consumed  there  is  left  of  it  only  inert  ashes,  which  can 
neither.  Something,  then,  has  left  the  wood  in  the  process  Q 
coming  ashes;  virtue  has  gone  out  of  it,  or,  as  we  shuuUI  m 
potential  energy  has  gon(3. 

This  is,  so  far,  aa  important  observation,  extending  over  i 
range  of  phenomena,  and,  if  it  had  presented  itself  to  the  i 
cessors  of  Newton,  it  would  probably  have  been  allied  I 
vibratory  theories,  and  become  proportionately  fruitful.  Bl 
his  disciples,  and  to  chemists  and  others  who,  without  bein|0 
haps  discif  lies,  were,  like  all  then,  more  or  less  consciously  ; 
enced  by  the  materiality  of  the  corpuscular  theory,  it  app 
that  this  also  was  a  material  emanation,  that  this  energy  wi 
actual  ingredient  of  the  wood — ^a  crudeness  of  conception 
seems  most  strange  to  us,  but  it  is  not,  i>erhaps,  unaccounta 
view  of  the  then  current  thought, 

I  have  said  that  the  progress  of  sc*ience  is  nut  so  muck  t' 
an  army  as  of  a  crowd  of  searchers,  and  that  a  call  in  a 
direction  may  be  ret^ponded  to,  not  by  one  only,  li 
body.     In  illustration,  observe  that  during  the  gn  , 

entire  eighteenth  century  this  doctrine  waa  adopted  by 
every  chemist  and  by  most  physicists.    It  had  qiiif  nm 

acceptance  among  scientific  men  then  as  the  ki  heo 

gases,  for  instance,  has  now,  and,  as  far  as  time  is  any  U 
truth,  it  was  testeti  more  severely  than  the  kinetic  theory  hii 
been ;  for  it  was  not  only  the  lamp  and  guide  of  chemists,  a| 
a  great  extent,  of  physicists  also,  but  it  remained  the  time-boi 
and  highest  generalization  of  chemieo-physical  science 
half  a  century,  and  it  was  accepted  not  so  much  a**  a  c 
hypothesis  as  a  final  guide  and  a  conquest  for  truth  whi 
endure  always.  And  ncjw  where  is  it  ?  Dissipated 
from  men's  minds  that,  to  the  unprofessional  part  of 
oducated  audience  like  this,  **  phlogiston,**  once  a  name  to 
with,  has  become  an  unmeaning  sound. 

There  is  no  need  to  insist  on  the  application  of  tb 
m<  r  *       •     ,     "  '      irownday,    I  h:  '    '  ' 

1  son  "meant  a  lit! 

years  ago,  partly  because  it  seems  to  me  that,  though  a 
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[cs  th^  wrr^fij^  in  n  multiplied  form  by  generating  an  off- 
ipring  ^',  I  to  triio  ideas  about  radiant  heat,  and 

which  ns  r-  i-i-.-  nt-  m  *^y  a  yet  familiar  term.    I  mean  "caloric." 

This  word  \b  still  Uiied  loosely  as  a  eynonym  for  heat,  but  has 
quite  ceased  to  be  tho  very  definite  and  technical  t^^rm  it  once 
WM*  To  me  it  has  boen  new  to  find  that  this  so  familiar  word 
•*  caloric,*' so  far  as  my  limited  stmrch  has  gone,  was  apparently 
coined  ooly  toward  the  last  quarter  of  the  last  century.  It  is  not 
lo  be  fonnd  in  the  earliest  edition  of  Johnson's  Dictionary,  and, 
a0  Air  an  I  can  leam»  appears  first  in  the  corresponding  French 
form  In  the  ^     '       "^  "  i,y,    it  expressed  an  idea  which  was 

tlie  natural  f»^  phlogiston  theory^  and  which  is  an- 

other niostraiion  that  the  evil  which  such  theories  do  lives  after 


'•Cklotic'*  first  seemingly  appears,  then,  as  a  new  word  coined 
by  the  French  chemists,  aod  meant  originally  to  signify  the  un* 
koown  cause  of  the  semiation  heat,  without  any  implication  as  to 
Ha  iiAtaro.  But  words,  we  know,  though  but  wise  men  s  counters, 
aw  th**  mom^3'  of  fools ;  and  this  one  very  soon  came  to  commit 
its  Uiers  to  an  idea  which  was  more  likely  to  have  had  its  origin 
ia  tho  mind  of  n  chennst  at  that  time  than  of  any  other — the  idea 
of  nm  of  ht*et  i\A  a  material  ingredient  of  the  hot  body; 

aj^ .i^;  ttot»  it  is  tnie,  having  weight,  but  which  it  %vould  have 

beau  only  u  slight  extension  of  the  conception  to  think  might  one 
day  be  isolated  by  a  higher  chemical  art,  and  exhibited  in  a  tan- 
gible form. 

We  may  dceire  to  recognize  the  perverted  truth  which  usually 
underlies  error,  and  gives  it  currency,  and  be  willing  to  believe 
^4tot  even  ^  caloric  "  may  have  had  some  justification  for  its  exist- 
^^■re;  but  this  error  certainly  seems  to  have  been  almost  alto- 
^^■Iber  pemiciotts  for  nearly  the  next  eighty  years,  and  down  even 
^^Pour  own  tima  With  this  conception  as  a  guide  to  the  philoso- 
plitrs  of  the  last  years  of  the  eighteenth  century,  it  is  not,  at  any 
rate, 5"--  '•'--Tig  if  we  find  that  at  the  end  of  a  hundred  years  from 
Nevt  rowd  sfM'ms  to  be  still  going  constantly  further  and 

ft:  *  s  true  goah 

*».-..  -p,..  ...  I  gave  us  his  most  material  contribution 
abo«ii  17110,  wo  liave.  it  seems  to  me,  on  the  whole,  little  to  inter- 
osiu^  ~  '1  time  in  the  history  of  radiant  energy 

caUe«i  ^  iitury — a  century  whose  latter  years  are 

gLwwn  up,  till  near  its  very  close,  to  bad  a  priori  theories  in  our 
sobjcs  the  work  of  two  Americans;  for  in  the  general 

dearti  c?,  of  experiments  in  radiant  heat»  it  is  a  pleasure 

lo  fancy  i  a  Franklin  sitting  down  before  the  fire,  with  a 

wkile  »t*  n  one  leg  and  a  black  one  on  the  other,  to  see 

whkh  le^  .  bum  fir^t,  and  to  recall  again  how  Benjamiu 
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Thompson  (Count  Rumford)  not  only  woighod  "ciiloric''  li 
in  the  balance  and  found  it  wanting,  but  miide  tbai  njem 
experiment  in   the  Munich   foundries  which  showetl  that 
was  perpetually  and  without  limit  created  from  motion. 

It  was  in  the  last  years  of  the  century,  too,  that  he  pro 
for  the  mexlal  called  by  his  name,  and  which,  though  to  bo 
for  researches  in  heat  and  light,  has,  I  believe,  been  allott 
nearly  every  instance  to  men  who,  like  Leslie,  Mains, 
Brewster,  Fresnel,  Melloni,  Faraday,  Arago,  Stc^kes,  Maxwell^ 
Tyndall,  have  contributed  toward  the  subject  of  radiant  en 
in  particular. 

We  observe  that  till  Rumford's  time  the  ecientific  literatu 
the  century  scarcely  considers  the  idea  even  of  radiant  heat, 
less  of  radiant  energy ;  so  that  we  have  been  obliged  here  tc 
cuss  the  views  of  its  physicists  about  heat  in  general,  heat 
light  in  most  eighteenth-century  minds  being  distinct  ent 
We  must  remember,  then,  to  his  gi'eater  honor*  that  the  id< 
radiant  heat  as  a  separate  study  has  before  Rumford  seal 
an  ejOBtence;  all  the  ways  for  pilgrims  to  this  special  shri^ 
truth  being  barred,  like  those  in  Bunyan'S  allegory,  by  tw 
friendly  monsters  who  are  called  Phlogiston  and  Caloric, 
there  are  few  scientific  pilgrims  who  do  not  pay  them  to^ 

The  doctrine  of  caloric  is,  however,  even  then  reco, 
chemical  hypothesis  rather  than  one  acceptable  to  phj's: 
some  of  whom  still  stand  out  for  vibratory  th« 
the  darkest  years  of  the  century;  and,  furtli' 
Btrict  search,  that  the  old  idea  of  heat  as  a  mode  of  m< 
not  so  utterly  died  that  it  dcjes  not  appear  here  and  the: 
the  last  century,  not  only  among  philosophers,  but  even  i 
lar  form. 

In  an  old  English  translation  of  Father  Regnault's  coi 
on  physics,  dated  aboiit  1730, 1  find  the  most  explicit  stai 
the  doctrine  of  heat  as  a  mode  of  motion.    Here  heat 
(with  the  aid  of  a  simile  due,  I  believe,  to  Boyle)  ais 
tion  whatever  of  the  insensible  parts.    Thus  a  Nail  vrhic 
into  the  Woo<l  by  the  stroke  of  a  Hammer  does  not  ap; 
hot,  becaxise  its  immediate  parts  have  but  one  comm< 
ment.    But  should  the  Nail  cease  to  drive,  it  would 
sensible  Heat,  because  its  i  "  "     '^  ■  *  \ 

tion  of  the  Hammer  now  i^ 

Wo  certainly  must  admit  that  the  u«or  of  thin  illustri 
just  and  eh       -     s;  and  the  intcfi   '  *       i  ' 

^  that  as  Fat  .^naulfswas  not 

compendium  or  popular  scientific  treatiiwj  of  the  fw>riod, 
only  from  this  insUmce,  that  t^  ^  *-•  '  ^  *  -  ^ 
motion  was  not  confined  to  tli 
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time,  bttl  forxnvd  a  part  of  the  common  pabulum  during  the 
eightetmlh  cuoiury  U>  an  extent  Ihat  has  been  singularly  forgotten. 

The  last  ywir*  of  the  uightueuth  century  were  destined  to  see 
Uif^  TTiftt^t  mnmrkable  exxjeriments  in  heat  made  in  the  whole  of 
Ui«  •!  \  for  the  memoir  of  Rumford  appeared  in  the  "  Philo- 

80piiiu.>«  i  r  •  "-  Hous'*  for  17f*8;  and  in  the  very  year  IBOO  ap- 
pmirad  ill  t  place  Sir  William  Herschels  paiK^r,  in  which 

hado^.'^^^  i  « tw  he  placed  a  thermometer  in  successive  colors  of 
Ui0K>lur  i>i/iotnim,  finding  the  heat  increase  progressively  from 
tli6  violet  to  the  red,  and  increase  yet  more  beyond  the  red  where 
tlmrid  was  no  color  or  light  whatever ;  so  that  there  are^  he  ob- 
werfB^  invisiblo  rays  as  well  as  visible.  More  than  that,  the  first 
(mtnuml>er  the  second ;  and  these  dark  rays  are  foimd  in  the  very 
and  fount  of  light  itself.  These  dark  rays  can  also  be 
tilrtainH,  he  observes,  from  a  candle  or  a  piece  of  non-luminous 
hcrt  iron,  and,  what  is  very  significant,  they  are  fotmd  to  pass 
Itiroiagh  gloss.       '  ^    ' .    ^-r     *    |  by  jt  like  luminous  ones. 

And  DOW  i  for  the  final  verity  through  a 

•triM  of  excellent  experiments,  asks  a  question  which  shows  that 
b#  has  tnith,  <io  to  speak,  in  his  hands — he  asks  himself  the  great 
quisdoQ  whether  heat  and  light  be  occasioned  by  the  same  or  dif- 
fereot  rmyik 

Bemmnber  the  importance  of  this  (which  the  querist  himself 
fuUy  rocog^izod) ;  remember  that,  after  long  him  ting  in  the 
hlii^old  search,  ha  has  laid  hands,  Jis  we  now  know,  on  Truth 
henelft  and  then  see  him — let  go.  He  decides  that  heat  and  light 
ars  nol  ooeasionixl  by  the  same  rays,  and  we  seem  to  see  the  fugi- 
tive eseapo  from  his  grasp,  and  not  to  be  again  fairly  caught  till 
the  nesi  g«neratioo.  I  hardly  know  more  remarkable  papers  than 
lllMSOf  Hertchers  in  the  "Philosophical  Transactions"  for  1800, 
or  anything  nt  t  mctive  in  little  men's  successes  than  in  thiq 

great  man's  !  vhich  came  in  the  moment  of  success, 

would  strongly  njcommend  the  reading  of  tliese  remarkable 
original  memoirs  to  any  physicist  who  knows  them  only  at  sec* 
ood  hftft^l. 

Ckie  m-  lit  lesson  remains,  in  the  effect  of  this  on  the 

mnids  of  Ui^  ^..-iii-  jui»oraries.  Herschel's  observation  is  to  us  al- 
BKwt  a  demonistratton  of  the  identity  of  radiant  heat  and  light ; 
\m:  **?enth  century  is  opening,  it  is  with  the 

d<x. .  ...:..  .^  of  most  physicists,  and  perhaps  of  all 

^ffpjfftf,  T  t  is  occasioned  by  a  certain  material  fluid.   Phlo- 

giilan  is  by  ti  it  caloric  hi  ver>*  much  alive, 

and  Bsrer  moi    ^  ,  .    jum  now,  when,  for  instance, 

yaars  after  Herschers  observation,  we  find  this  cited  as  *'demon- 
tho  exists  '  raloric/*  which  was,  it  seems,  the  way  It 

.  Id  a  eonteii  i 
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In  the  year  1804  appeared  what  should  be  a  very  notab 
in  the  history  of  oiir  subject,  written  by  Sir  John  LosHe,  w^ 
lame  Burvives  perhaps  iu  the  inintLg  of  miu       t    v    ' 
3imectioii  with  the  *^  culje/'  which  is  still  cai . 
however,  ought  to  be  remembered  as  a  man  of  original  g< 
^worthy  to  be  mentioned  with  Herachel  and  Melloni ;  and  his, 

one  of  the  books  which  the  student  may  be  recommende 
read,  at  least  in  part,  in  the  original ;  not  so  much  for  the  wri 
instructive  experiments  (which  will  be  found  in  our  text-b 
as  for  his  most  instructive  mistakes,  which  the  text -book 
probably  not  mention. 

He  began  by  introducing  the  use  of  the  simple  inst 
which  bears  his  name,  and  a  new  and  more  delicate  heat-mi 
(the  differential  thermometer) ;  and  with  these,  and  coni 
flectors  of  glass  and  metal,  he  commenced  experiments  in 
heat,  than  which,  he  tells  us,  no  part  of  physical  science  then 
peared  so  dark,  so  dubious,  and  so  neglected*  It  is  h'  ' 
and  it  marks  the  degree  of  neglect  he  alludes  to,  that  hi 
covery  was  that  different  substances  have  different  radiating  i 
absorbing  powers.  It  gives  \is  a  vivid  idea  of  the  density  of  ] 
vious  ignorance,  that  it  was  left  to  the  present  century  to  dem 
strate  this  elementary  fact,  and  that  Leslie,  in  view  of  such 
cx^veries,  says,  **  I  was  transported  at  the  prospect  of  a  new  ya 
emerging  to  view." 

Next  ho  shows  that  the  radiating  and  absorbing  powore 
proportional,  next  that  cold  as  well  as  heat  seems  to  be  radia: 
and  next  undertakes  to  see  whether  this  rmiiant  heat  ha«  I 
affinity  to  light  He  then  experiments  in  the  abil*  ^  -;idi 
heat  to  pass  through  a  transparent  glass,  which  tr  :.<  1^ 

freely,  and  thinks  he  finds  that  none  due^  passu    Radiant 
with  him  seems  to  mean  heat  from  non-li^    ^  -^ 

the  ability  or  non-ability  of  this  to  pass  thr^  La 

and  his  successors  a  most  crucial  test,  and  itii  faUure  to  da 
proof  that  this  heat  is  not  affiliated  to  light. 

Let  us  pause  a  moment  here  to  reflect  that  we  are  apt  to  una 
ficioualy  assume,  while  judging  from  our  own  present  stand  pel 
irhere  past  error  is  so  plain,  that  the  false  conclusion  can  onl 
^liOHon  by  an  able,  earnest,  conscientious  sfM^ker,  after  a  m> 
tnigglo.    Not  so.    Such  a  man  is  found  wel 
ipture  as  very  Truth  herself.     "Wliat,  ti.  ..,      .-.,     i.  ..... 

this  calorific  and  frigorific  fluid  after  which  we  are  inquirinir  ? 
i:^  not  light,  it  has  no  relation  to  ether,  >    ' 
Oaids,  real  or  imaginarj',  of  magnetism  a  .  :  ..      :       ^  . 
have  recourse  to  invisible  agents  P     Quod  petis,  hie  est*] 

lie's  own,  but  ere  we  smile  with 
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knowledge  let  us  put  ourselves  in  his  place,  and  then  we  may 
comprehend  the  exultation  with  which  he  announces  the  identity 
of  radiaot  heat  and  common  air,  for  he  feels  that  he  is  beginning 
11  daring  revolt  against  the  orthodox  doctrine  of  caloric^  and  so 
be  is* 

[To  6e  c<fnlinu4d.] 


INFANT   MORTALITY  AND  THE  ENVIRONMENT. 

B¥  J.  M.  FBEJSTH.  M.  D. 

IT  is  ft  startling  fact,  which  meets  the  student  of  vital  statistics 
at  the  outset  of  his  investigations,  that  from  one  third  to 
one  half  of  all  persons  born  into  the  world  die  before  reaching  the 
age  of  five  years*  Or,  to  face  the  terrible  reality  from  another 
point  of  view,  so  great  are  the  dangers  of  infancy,  that  a  child 
wMch  has  completed  its  fifth  year  actually  has  an  expectation  of 
life  more  than  twelve  years  greater  than  it  had  at  birth- 

T3lo  exact  proportion  of  deaths  -varies  greatly  in  different  conn- 
triea  and  localities,  at  different  times  and  under  different  circum- 
stances. Statistics  are  of  value  only  in  showing  average  results. 
In  Norway,  for  example,  the  proportion  dying  under  five  is  stated 
by  Dn  Farr  to  be  204'5  per  1,000  born ;  while  in  England  it  is  338  per 
1,000,  and  in  Italy  567  per  1,000.  In  fifty-one  so-called  **  healthy 
districts  **  of  England  and  Wales,  according  to  the  same  authority, 
the  mortality  under  five  is  175  per  1,000  bom,  while  in  the  Liver- 
pool district^  representing  the  most  unfavorable  sanitary  con- 
ditious,  it  is  4»j0  per  1,(MK>, 

In  the  different  parts  of  our  own  country,  we  find  nearly  as 
^reot  a  variety  as  on  the  continent  of  Europe.  Even  in  the  same 
latitTi  '      '  tion  varies  greatly,  according  as  city  or  coun- 

try a  ,  sidered.    In  the  State  of  Vermont,  which  con- 

tains no  large  cities,  and  represents  essentially  a  rural  population, 
the  number  of  deaths  under  five,  for  the  year  1883,  was  23"8  per 
cent  of  the  whole  number  of  deaths ;  in  the  State  of  Massachu- 
§Q%is,  which  embraces  several  large  cities  within  its  limits,  for  the 
twelve  years  ending  in  1884,  it  was  34"74  per  cent ;  and  in  the  city 
of  New  York  alone,  for  the  seven  years  ending  in  1873,  it  was  ex- 
actly 60  per  cent  of  the  entire  mortality. 

The  younger  the  child,  the  larger  is  the  death-rate.    According 
to  I>r.  Jacobi,  more  than  half  of  those  who  die  under  five  years  of 
e  first  yean    Dr.  Curtiss  states  that,  in  all  the  great 
^  -'    rth  America,  out  of  every  one  hundred  live-born  chil- 
BtXf  about  twenty-five  die  before  the  end  of  the  first  year,  and 
3in  "  "      ■     '  ^**  the  close  of  the  fifth  year. 

'(i — and  thc>  figures  might  be  multiplied 
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indefinitely — challenge  our   earnest  attention  an  J  demand  j 
careful  consideration.    Let  us  first  inquire  what  are  the  die 
which  are  the  immediate  canse  of  the  great  bulk  of  infant 
tality.    These  may  be  grouped  in  four  main  classes,  namely  :  * 

(1)  The  cwvt£  infectiotis   zyinotics^  of  which    the   ehief| 
measles,  scarlet  fever,  small-pox,  diphtheria,  and  whoof^^ 
These  are  collectively  responsible  for  from  fifteen  to 
cent  of  the  deaths  under  five* 

(2)  The  acute  lung-diseases,  cliiefiy  bronchitis  and  pneumd 
which  together  caujse  from  ten  to  fijfteen  per  cent  of  the  d^ 
under  five.  In  America,  more  than  twice  as  many  de 
fiTim  pneumonia  as  from  bronchitis,  while  in  England  n€ 
reverse  is  true, 

(3)  Tubercular  and  constitutional  J^  h  as  conn 
tion,  scrofula,  meningitis,  an<l  hydroc*  [                    ch  are 
ble  for  from  ten  to  fifteen  per  cent  of  the  entire  infant  mort^i 

(4)  Tft^  diarrJta^al  diseases^  comprising    infantile    diarrj 
cholera  infantum,  inflammation  of  the  bowels,  dysenterj 
some  others.    These  are  the  cause  of  at  least  one  fourtl 
entire  infant  mortality  the  world  over;  while  in  Americn 
infantum  alone  is  responsible  for  nearly  or  quite  one  fifth 

But  the  problem  before  us  is  not  one  which  can  be  soli 
simple  rehearsal  of  the  names  of  diseases  and  the  nxanber^ 
victims.    These  only  show  the  form  and  manner  of  dcat 
the  ultimate  causes  lie  far  in  the  background. 

The  real  questions  at  issue  relate  to  those  influences  whlc^ 
at  work  upon  so  large  a  proportion  of  infants  and  young  cl 
the  world  over,  tending  to  brt^ak  dc^wn  in  them  the  ikjwi.t  of 
ing  disease,  lessen  their  chances  of  a  vigorous,  healthy  lifej 
render  them  unduly  liable  to  go  down  to  early  graves, 
the  nature  of  these  influences  ?    What     '  - 

crease  their  activity  ?    Under  what  coi , 
may  they  be  rendered  inert,  or  their  usual  dire  effects  be  avol^ 
By  what  means  may  an  unfavorable  environment  bed 
a  favorable  one,  and  the  vitality  and  longevity  of  the 
thereby  increased  ? 

In  considering  these  questions,  it  must  bo  remembenjd  < 
causes  of  infant  mortality  are  also  the  causes  of  adult 

I  only  in  a  less  degree ;  and  that  the  health  of  nd 

If  most  sensitive  measure  which  we  possess  of  tho. 

[are  deleterious  to  health,  either  in  infancy  or  adult  life. 
The  •'  '  ^  ■  ^    ■..■■    '    -         ■    .    ' 

'and  uri«|  ,  , 

proportion  of  all  children  bom  into  the  world  are  either  Wf 

uorit' 


^ 
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to-diiy  hiive  lioen  at  work  for  ages  upon  ages.  That  was  no  sar- 
CBBXxx,  but  thcj  plainest  statement  of  scientific  truth,  on  the  part 
of  Oliver  Wendell  Holmes,  when,  after  declaring  his  conviction 
that  every  disease  might  be  cured  if  taken  in  season,  he  added, 
significantly,  that  in  some  cases  it  would  be  necessary  to  begin  a 
hundred  years  before  the  patient  was  born.  This  is  a  hard  world, 
ami  no  weakling  ever  has  half  a  chance.  "  The  survival  of  the 
finest  '^  is  a  merciful  provision  of  nature.  *•  Tlio  strongest  live 
and  the  weakest  die,"  A  race  of  criminals,  paupers,  and  idiots 
deteriorates  with  each  successive  generation,  and  goes  down  to 
speed  tion.    It  is  the  robust,  sturdy,  clear-headed,  strong- 

hftiid*.  .  '  .  r  of  to-day,  whose  sons  and  daughters  will  inhabit 
homes  of  wealth  and  occupy  positions  of  responsibility  a  few 
yeam  hence. 

The  effecfes  of  unfavorable  heredity  may  be  manifested  in  va- 
rious waya.  In  the  first  place,  the  child  may  be  bom  with  the 
dtaeoae  already  d*  '  L  Examples  of  this  class  may  be  seen  in 
hypertrophies,  ar  -,  and  inflammations  of  various  organs; 

in  exudations,  as  hydrocephalus;  in  infantile  syphilis;  in  new 
growths,  such  as  movus,  tumors,  and  certain  forms  of  cancer;  in 
the  pre-natal  deposition  of  tubercles,  parasites,  and  some  inorganic 
products ;  in  arrests  of  development,  such  as  clef t-palato,  hare-lip, 
i^ilia  bifida,  and  that  defective  closure  of  the  heart  which  pro* 
dueea  cyanosis;  and  in  those  unusual  developments  known  as 
tv  \  Secondly,  the  disease  may  be  transmitted,  although 

iu  _..,.,-,  .-^.iions  are  not  developed  at  birth.  This  may  be  the 
caae  with  some  of  the  diseases  already  mentioned  as  also  occurring 
ii'  '  ~  ^  as  well  as  with  many  others.  Examples  are  seen 
tri  <-'r,  consumption,  epilepsy,  rheumatism,  gout,  in- 

aanity,  and  the  '*  si)ecific  *^  disease.  Again,  there  may  be  no  actual 
disease^  but  only  a  tendency  to  disease,  in  the  shape  of  an  inherited 
wmkness  of  some  special  organ  or  in  some  particular  direction. 
These  tendencies  render  their  possessors  unduly  liable  to  suffer 
from  particular  diseases,  but  do  not  make  it  necessary  that  they 
should  do  so,  provided  that  their  environment  is  favorable. 
Lastly,  the  faulty  heredity  may  be  manifest  only  in  a  general 
weaknefis  of  the  whole  system,  a  lack  of  vigor  and  vitality,  which 
ronders  its  possessor  an  easy  victim  to  whatever  malady  may 
attack  him*  This  is  the  cause  of  many  of  the  deaths  which  are 
ref^siered  under  the  heads  of  infantile  debility,  diarrhcea,  brain- 
disease,  and  other  common  affections  of  infancy. 

""     "  ^  diseases,  special  weaknesses,  and  unsound  consti-' 

i\  .:  fi*om  unfavorable  heredity,  add  now  the  envi* 

romnent  of  poveHy^  with  its  usual  accompaniments  of  ignorance, 

on  the  part  of  the  parents,  resulting 


11  in  privation  of  food,  clothing,  shel- 
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ter,  and  fuel,  and  we  begin  to  have  some  faint  conception  of 
perils  which  surround  infant-life  in  a  large  proportion  of  ( 
Without  adequate  nourishment,  and  improperly  cared  for  in  evc^ 
respect,  life  is  one  sharp  struggle  with  want,  and  it  is  little  wonder 
that  want  often  gains  the  victory.  In  England,  for  the  ten  yeous 
ending  with  1875,  an  average  of  eighty-two  deaths  ann:  ''  n 
assigned  to  starvation  alone.    But  privation  and  destitu  ^  f. 

cise  a  controlling  influence  over  the  mortality  of  infancy  under 
other  names  than  this.  What  the  form  of  death  shall  be  ijs  deter- 
mined by  various  circumstances.  It  occurs  largely  from  the  dis* 
eases  of  denutrition  and  debility,  rickets,  scrofula,  consumption^ 
and  other  constitutional  diseases. 

Exposure  to  cold  and  wet,  especially  in  the  sharp  vicisattndes 
of  our  winter  climate,  and  more  particularly  when  added 

to  the  causes  already  named,  results  in  a  largely  inc  .  :  pi%ir«p 

lence  of  the  acute  lung-diseases.  These  are  extremely  fatal  6T«i 
in  adultSj  and  the  mortality  is  proportionately  lar^  *  '  HdresL 
Says  Routh,  in  his  work  on  "  Infant  Feeding  '* :  **Aij  i  -  loost 

pernicious  influences  among  young  children  we  may  include  colA 
It  is  a  household  word  among  us,  which  takes  its  origin  from  tl»e 
Registrar -General's  retui^s,  that  a  very  cold  week  always  in* 
creases  the  mortality  of  the  very  young  and  the  veiy  aged***  Tin? 
same  statement  is  true  in  America,  though  it  may  be  in  a  ik>iii^ 
what  less  degree,  owing  to  the  fact  that  our  houses  are  better 
pro\ided  against  extreme  cold  than  are  those  of  the  English. 
Thi'oughout  England,  one  sixth  of  all  deaths  from  lung-diseaM 
occur  under  five.  In  London,  forty-four  per  cent  of  the  deatlis 
from  pneumonia  and  bronchitis  take  place  under  that  age.  In 
Massachusetts,  the  proportion  of  deaths  from  pneumonia  under 
five  is  thirty-four  per  cent.  These  deaths  occur  largely  in  the  in- 
clement portions  of  the  year.  In  England,  btjth  1m  ^  \s  and 
pneumonia  attain  their  maximum  in  the  first  quart?  :  .►  year, 

decline  during  the  second  quarter,  reach  their  minimmn  daring 
the  third,  and  begin  to  increase  during  the  fourth.  In  jT  '  *  V  ii, 
Dr.  H.  B,  Baker  has  shown  that  the  greatest  provaler  he 

acute  lung-diseases  is  in  February,  and  the  least  in  AugufrL  In 
Massachusetts,  March  has  the  largest  numbctr  of  deaths^  and  Ai* 
guat  the  least. 

Four  distinct  but  closely  relati?<l  causes  combine  to  prodtie» 
the  diarrhtpal  diseases,  which  result  in  one  fotT^^^^  ^-^  ti-  ^  ^■♦':r^ 
mortality  imder  five.    These  are  heat,  improper  jj 

overcrowding.    The  influence  of  heai  \n  seen  in  -a 

our  climate,  the  overw^helming  majority  f)f  eaat-  ^ 

occur  during  the  hottest  months  of  the  year;  tha 
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avcirago  tcmperattire  is  less  5  and,  in  general,  that  the  number  of 
deaths  from  these  causes  is  directly  proportional  to  the  elevation 
of  temperature,  h^  "ly  if  it  belong  continued.     Thus,  of  3,216 

deaths  from  the  - ;  il  diseases  in  Vermont,  New  Hampshire, 

Massachusetts^  Rhode  Island,  and  Connecticut  in  1883,  2,745,  or 

fhiy-five  per  cent,  occurred  during  the  months  of  July,  August, 
_  September.  The  same  States  showed  an  increased  mortality 
from  these  causes  during  the  unusually  hot  summers  of  1880  and 
188$,  In  the  city  of  Boston,  for  the  nine  years  from  1807  to  1875 
inclusive,  the  mean  temperature  of  the  months  of  July  and  Au- 
gust -^  '  '  i  08^0''  in  1874  to  72*3"*  in  1870,  and  averaged  70*5% 
Tholiv,  h-rate  was  in  1872,  when  the  mean  for  the  two 
moaths  was  Tl'^"*,  and  for  the  hottest  single  month  was  73*1** ;  and 
the  lowest  was  in  18G7,  with  a  mean  for  the  two  months  of  69'8% 
and  for  tlie  hottest  month  of  70"4''.  In  New  York,  during  the 
month  of  July,  1873,  the  mean  temperature  was  79'57°,  or  3*43** 
higher  than  the  average  for  the  ten  previous  years.  As  a  result, 
tlie  mortality  for  the  quarter  was  the  highest  ever  known  in  the 
citjTr  and  that  notwithstanding  that  the  other  two  months  were 
not  unxtstially  hot. 

It  must  be  stated  that,  fatal  as  is  the  effect  of  heat  upon  chil- 
dren und*?r  Bve*  the  proportionate  mortality  is  still  greater  when 
the  investigation  is  limited  to  infants  under  one  year  of  age.  Dr. 
Blackader  says  that  a  very  hot  summer  month  will  triple  or  evem 
quadruple  the  mortality  of  infants  under  one  year,  though  that  of 
chihiren  from  one  to  five  is  barely  doubled.  During  the  year  187^» 
in  New  York,  nearly  sixty  per  cent  of  all  deaths  were  under  one 
^,  and  more  than  forty  per  cent  took  place  in  the  sum- 
Br. 

The  effects  of  improper  feeding  are  seen  in  the  fact  that, 
ity  or  country,  in  hot  summers  or  cool,  only  a  very 
I  .  ion  of  deaths  from  infantile  diarrhoea  occur  among 

inTiuitA  who  are  properly  nursed  upon  the  milk  of  a  healthy 
Hhor — which  must  be  considered  the  only  natural  and  proper 
lod  of  feeding  young  infants. 

Sir  Hans  Sloane  showed  years  ago  that  the  mortality  of  those 

jperly  nursed  upon  breast-milk  was  to  that  of  those  who  were 
bottle-fed  aa  19'2  to  53*9  per  cent.  Dr.  J,  Wilmarth  reports  that 
in  a  country  1  in  Massachusetts,  out  of  one  hundred  and 

one  children  ii -..  ^  wholly,  or  nursed  and  fed  with  nursing  after 
a  few  months  to  weaning-time,  and  who  were  under  his  observa- 
tion r  '  .  were  twelve  deaths  from  various 
canser  a  infantum ;  while  among  nine- 
teen children  artificially  fed,  there  were  during  the  same  time 
eir* '  !  '  *  ""*'  from  cholera  infantum*  Says  Messener : 
*i  I  ks  only  those  children  who  have  been 
VOL.  x^crr.«-U 
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raised  without  breast-milk,  those  who  have  beeu  weiine4  too 
ar  too  ha^tUy^  or  those  to  whom,  on  acooimt  of  the  f  > 
mother's  milk,  other  foods  have  heeu  injudiciously  n  ! 
Under  other  circumstances  than  these,  children  euj '\  a    .u 
immunity." 

The  artificial  feeding  of  infants  often  rcenlts  from  pb; 
inability  on  the  part  of  the  mother  to  nurse  them,  and  th: 
ability  in  turn  is  the  result  of  defective  heredity,  **  Th 
makes  the  child,"'  and  the  mother's  weakness  ofttimes 
the  death  of  the  child,  or  even  of  the  children's  children. 

When  we  turn  to  consider  the  merits  of  the  diflFerent  for 
artificial  feeding,  we  realize  the  intimate  relation  of  imp 
feeding  to  the  next  cause,  namely,  fiUh.  Cow^s  milk,  the 
common  and  generally  advisable  substitute  for  mother** 
when  exposed  to  the  air  at  a  summer  temperature,  soon  furu 
and  develops  a  peculiar  poison  known  as  tyrotoxicon^  which 
most  potent  factor  in  the  causation  of  cholera  infantum* 
also,  says  Prof,  Lister,  *'a  pabulum  for  all  kinds  of  organ! 
nearly  all  varieties  of  bacteria  vdM  live  in  iL"  In  addition  to 
it  often  absorbs  and  becomes  the  carrier  of  various  otlier 
filth,  both  organic  and  inorganic,  aU  of  which  either 
indirectly  increase  the  tendency  to  disease.  These  ev 
may  bo  avoided,  in  a  large  measure  at  least,  by  the  mo Je 
of  sterilization  of  milk,  whereby  existing  gei*ms  are  desi 
excluded,  and  fermentation  prevented. 

But  filth  may  be  introduced  in  other  ways  than  in 
of  any  kind ;  and,  however  introduced,  its  effects  are  al 
astrous.    Says  Mr,  Simon  ;  "  Nothing  in  medicine  is  mo 
than  the  general  meaning  of  high  diarrhoeal  rates.    The 
membrane  of  the  intestinal  canal  is  the  excreting  s 
which  nature  directs  all  the  accidental  putridities  wh 
ua    Whether  they  have  been  breathed,  or  drunk,  or 
there  that  they  settle  and  act.    As  wine  gets  into  the 
these  agents  get  into  the  blood    There,  as  their  unive^ 
they  tend  to  produce  diarrhoea.'' 

In  August,  1883,  the  health-officer  of  X       ^ 
paper  entitled*' A  Practical  Alignment  fci  - 
following,  which  well  illustratea  the  evil  effects  of  Im 
''There  were  forty-three  deaths  in  N        TV 
diarrhoDa  in  July.    The  forty-three  de; 
different  streets  and  in  thirty-eight  different  houj*cs, 
mostrri     v'    v^    ^-actistliattlii^    ^    irof thef-^- 
were  li  reets  in  wh  M^isnai' 
houses  about  which  are  still  tolerated  those  beastly  abo 
called  cess-pools  and  prr  ^'  ^  ■  ■  '  *  -     h^  *-^  ^^  *    <- 1  ^  r  r  - 
the  houses  bad  sewer  i. 


^ 


IKFANT  MORTALITY  AND    TEE  ENVIRONMENT,   zzj 

laundry  purposes,  and  the  stinking  vault  still  maintains  its  posi- 
tion in  the  back  yard.  Observe  this  fact  also :  a  considerable  ma- 
jority of  the  population  of  New  Haven  resides  upon  the  sewered 
Rtreeta,  and  yet  only  nine  out  of  forty-three  deaths  from  a  disease 
which  is  chiefly  caused  by  foul  air  occur  among  the  majority ; 
while  thirty-four  of  the  forty-three  are  among  the  minority^  who 
reside  in  dwellings  surrounded  by  the  fragrant  companionship  of 
time^honored  filtli-pits.  Any  person  can  draw  intelligent  infer- 
ence from  the  above  plain  facts." 

The  remaining  important  factor  in  the  production  of  infantile 
diarrhfpa  is  overcrowding.  This,  indeed,  is  but  the  occasion  of 
one  of  the  most  dangerous  forms  of  tilth,  in  the  shape  of  air  de- 
prived of  its  vitalizing  qualities,  and  charged  with  impurities 
m  the  breath  and  bodies  of  men  and  animals,  which 
les  known  as  *'  crowd-poison/'  "  It  is  this  air,"  says  Dr. 
Richard saon,  "in  our  overcrowded  towns  and  cities,  where  there 
is  T  '  fu  to  revivify  it,  which  we  distinguish  as  something 

m>  >m  the  fresh  country  air  that  streams  over  meadow 

athd  forest  It  is  the  bi'eathing  of  this  air  that  makes  the  child  of 
tho  town  so  pale  and  lax  and  feeble,  as  compared  with  the  child 
of  Iht*  country.  It  is  this  air  that  renders  the  atmosphere  of  the 
crowded  hospital  so  deficient  in  sustaining  power.  It  is  this  air 
VPS  to  many  of  our  public  institutions,  in  which  large 
of  our  poorer,  ill-clad,  uncleansed  masses  are  herded  to- 
gether, that  *  poor-smell,*  as  it  is  called,  which  is  so  depressing 
both  to  the  senses  and  to  the  animal  power,'* 

Cholera  infantum  is  well  known  to  be  almost  exclusively  a  dis- 
es,  and  absolutely  so  in  its  epidemic  form.  The  city  of 
r,  N.  H.,  contains  only  about  on©  tenth  of  the  population 
af  the  State,  yet  in  188**)  it  furnished  nearly  one  half  of  the  whole 
mimlit  '  '  from  this  disease  ;  while  in  1885,  the  three  cities 
of  Do\^    ,  t  'mth,  and  Manchester,  together  containing  less 

thmD  one  sixth  of  the  whole  population,  reported  considerably 
in  I        *  '    If  of  the  entire  mortality  from  cholera  infantum. 

Tti  -achusetts  contains  eighteen  cities  and  towns  of 

more  than  fifteen  thoiLsand  inhabitants,  while  Vermont  has  none. 
Th^  "-  "•  ^  n-  from  cliolera  infantum  in  1883  was  3*49  per  10,000 
in  iud  9%53  per  10,000  in  Massachusetts. 

According  to  Dr.  Farr,  the  mortality  of  districts  increases  with 
the  density  of  their  population ;  not,  however,  in  the  direct  pro- 
portion <*f  their  densities,  but  as  the  sixth  root  of  their  densities, 
B^  *  the  total  mortality  increases  in  this  proportion,  the 

mi. i«.-.^.  under  five  increases  in  a  much  greater  ratio.  Thus, 
irtth  a  density  of  16C  to  a  square  mile,  the  death-rate  at  all  ages 
in  •100,  while  of  those  under  five  it  is  37*8  per  l.OOO, 

T:  peases  cradually  and  with  considerable  regularity 
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with  the  denidty  of  the  population  in  tha  districts  c^^n^ldi 
until  with  a  population  of  ^5^823  to  a  square  mik% 
rate  for  all  ages  reaches  38*67  per  1,UCk:»,  and  for  thv.,^.^   > 
five,  139-52  per  1,000  — that  i^p  while  the  total  death-rati) 
creased  a  little  more  than  twofold^  that  under  five  wafl  ii| 
quadrupled. 

Another  frmtfiil  cause  of  death,  and  one  which  especia 
to  swell  the  mortality  of  infancy,  is  contagion,  in*  * 
term  all  those  influences  by  which  disease  is  comiii 
one  indi^ddual  to  another,  either  by  direct  contact  or  thr 

,  atmosphere.  This  is  the  prime  cause  of  th» 
or  germ  diseases,  which  in  their  various  i 
one  third  of  all  children  dying  under  the  age  of  tivt 

1  general  terms  it  may  be  stated  that,  while  contagion  i  i 

[cauBe  of  these  diseases,  yet  their  prevalence  and  fatalit  ^ 

[verse  proportion  to  the  general  observance  of  the  laws  of  pif 

I  sanitation  and  private  hygiene. 

The  depressing  influences  of  extreme  poverty,  filth  iii^ 
forms,  and  the  overcrowding  of  large  cities,  are  great  pi 
of  contagion,  resulting  in  epidemics,  plagues,  and  pe 
while  strict  cleanliness,  fresh  air,  pure  water,  and  hygieni^ 
tend  greatly  to  restiict  its  spread  and  pi-event  these  results 
perature,  also,  has  much  to  do  with  the  prevalence  of : 

I  eases,  some  of  which  require  a  certain  high  degree  of 
temperature,  whUe  others  thrive  best  *' 
degrees  of  heat  and  cold  (boiliag  and  fr  y  th 

most  germs,  but  not  of  alL    Thus,  the  first  sharp  frosts  of  \ 
cut  short  the  progress  of  yellow  fever,  while  dipL 

'  what  more  prevalent  in  winter  than  in  summer,    'j 
tion  of  the  eick,  and  careful  disinfection  of  their  surro^ 
are  alao  essential  to  the  limitation  or  prevention  of 

'diseases. 

The  death-rate  among  infants  and  young  children  is  eepei 
influenced  by  the  five  principal  acute  contagious  or  in( 
eases — namely,  measles,  scarlet  fever,  small-pox,  dij 

I  whooping-cough.    According  to  English  life*table«,  tl 
eases  were  the  cause  of  18'8  per  cent  of  the  entire  raor 
five  for  the  ten  years  from  1860  to  1870,  white  Uie  M 
all  persons dyiDg  from  whooping-cough  wns  TB  years,! 
8*7  years,  from  diphtheria  and  scarlut  fivor  Trs  yoar^^ 

t  small-pox  11*9  years. 

Thislatt      " 
the  class,  h;< 

cent  discovery  of  Jenner.    Thus,  during  the  aixtefinth  i 
iMinth  r    ^-  --ns,  it  is  estimated  Uiat  from  ar - 

^iCeut  uf  lis  were  caused  by  small-i>oz  ;  v. 


eml  iotrodiiction  of  vaccination  the  proportion  lias  been  reduced 
to  1m0  than  one  per  cent. 

The  next  •  v^ftded  and  at  present  tlie  most  fatal  of  these 

dbeaBes  in  Pcii: .  \^t.  In  England,  during  the  period  already 
mimed,  6*7  per  cent  of  all  deaths  under  five  were  due  to  this  cause ; 
whi)**  '  ^  the  registration  reports  of  Massachusetts 

ihow''  -  of  the  deaths  from  this  cause  occur  under 

fiTe  jc&ni  of  age. 

Diphlheria  its  especially  a  filth-disease  as  well  as  a  contaf.n-u- 
diieaae;  while  the  prevalence  uf  each  member  of  the  class  vm  ..  s 
greatly  in  ilifferent  localities  and  different  years,  being  largely 
dupeodent  upon  certain  unknown  epidemic  influences,  which  as 

»have  not  been  brought  under  the  control  of  man, 
^      THE  ORIGIN  OF  FOREST-GROUPINGS. 
Br  THE  MABQins  DK  SAPOBTA. 

rrifTR  onranic  relations  or  homologies  of  structure,  showing  con- 


of  different  beings  with  one  another,  which,  in  igno- 

r  real  I  rearing,  were  formerly  made  useful  only  for 

ion  of  animals  and  plants  into  natural  groups,  have 

*i  the  doctrine  of  evolution  has 

.1      ions  of  origin  and  of  the  progress 


\l 

thrcmich  time  and  space  of  living  beings  and  their  relations  with 
Cboee  *  V        "  iled  by  paleontology, 

Th©   '.  of  afBliation  of  the 

former  by  the  latter,  of  a  direct  relationship,  has  received  atten- 
tion fror 
we  Ttinr 
» 

A 

V* 

iriih 

I 

fenot 


Titg;   and.  as  one  of  the  attempts  to  solve  it, 

M,  Gaudry'B  eesay  on ''  The  Links  in  the  Ani- 

Mch  the  development  of  the  mammalia  through 

!  s  investigated  on  the  basis  of  the  osseous  frame* 

has  never  been  surmounted  besetting  the  study 

iNimmalia  with  aerial  respiration,  arises  out  of 

'ing  their  place,  which,  while  it  is  limited  by 

ions  in  the  case  of  quatlrupeds,  iB  complete 

y  to  conceive  that  overlappiiigs  and  general 

me  and  again  been  introduce<l  into  the  com- 

|w  of  animals  which  any  given  country  has  suc- 

►*d*    By  that  fact  alone,  the  new-comers  of  each 

whore  we  have  not  been  able  to  observe  their 

ocesiorB  in  the  country  of  their  origin,  have  an  air  of  having 


'y  and  1 


lilr 


j*jir*i^i   Lxvt:  m    inv 


1  by  nothing. 

ri  the  vegetable  kingdom,  and  is 

nent  reprejwntative,  the  tree,  particularly 

^^*  that  has  boceme  eoeiah    It  is  true  that 
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while  we  sometimea  pcissesa  of  fosail  animals  entire  skelc 
©early  always  parts  on  which  we  can  justly  base  a  claasif 
w©  ordinarily  get  of  the  ancient  trees  only  i*^  '  ' 
leaves,  or  more  rarely  of  fruits  and  seeds*    Wi 
erally  succeed  in  determining  these  relics,  and»  by  com  i 
with  analogous  living  ones,  in  forming  conclusions,  thi*  in  * 
of  which  carries  conviction.    Thu8»  with  the  aid  of  the  dat 
nished  by  stratigraphy,  we  can  not  only  recunstitnte  the  fo 
former  days,  but  can  also  arrange  them  chronologicJiUy .  '/'^^^ 
mutual  relations,  establish  their  filiations,  and  finally  < 
they  have  in  the  past  been  displaced  and  r- 

It  is  necessary  to  take  account  of  the  p^  _-_i:_ty  that  ti 
enrooted  or  fixed  in  the  soil,  so  that  only  their  aeeds  can 
them  and  be  carried  away^  but  never  to  a  ^ 
This  fixity  is  certainly  one  of  the  causes  of 
relative  slowness  of  the  modifications  to  which  arbor 
iation  has  been  subjected  in  the  periods  anterior  to  vu| 
new-comers  of  each  region  can  never  have  rapidly  trav€ 
tances.  It  has  been  rather  by  slow  steps,  and  by  the  aid 
partial  introductions,  that  the  flora  of  all  the  epochs  has! 
formed.  Instead  of  leaps,  we  meet  with  modifications  ak 
time,  which  wei*e  worked  out  through  a  long  duration 
coming  definitive.  An  attentive  examination  of  the 
impressions  collected  over  many  successive  levels  and 
distributed  along  the  course  formerly  followed  by  the  vc 
and  marking  its  advance,  should  therefore  enable  us  tc 
the  partial  terms  of  the  presumed  filiation  of  the  types 
gin  we  are  investigating. 

One  phenomenon  has  been  remarked  in  intimate  relalj 
this  gradual  and  successive  substitution  of  plants ;  it  ia 
ing  of  the  globe*  operating  insensibly,  but  hv'  ]■  •  *  \<t 
movement,  the  progress  of  which,  although  ♦  ly  i 

never  been  arrested.    Plants  have  i)ur8ued  their  migratic 
the  rule  of  this  phenomenon,  moving  toward  the  south 
ually  abandoning  the  north,  l>eginning  with  the  extreme  : 
the  immediate  environs  of  the  pole.    The  discovery  of 
%T'»gotable  fossils  at  different  points  in  the  arctic  re!>^^'"'^ 
bergon,  Greenland,  Grinnell  Land,  etc.,  has  been  b 
rise  to  terms  of  comparison  and  demi  Id 

act<T  of  fossil  vegetation  when  that  ol  i/  :   , 
bled  the  present  vegetation  of  countries  near  the  tropica.] 
it  fi      '  ''  '  *  -   '       i^jj  f^j.  ^  , 

geii  ji  of  a  Dd 

has  been  ascertained  that  the  direct  ancestors  i3f  part  of 
originally  inhabited  the  interior  of  tli"   '    V "  "t- 
mfiued  now  to  southern  com 


ma 


Tho  forest ''  nmy  be  defined  as  an  assoctation  of 
ircm  frot?ly  groupi^d  over  a  epace ;  or,  as  the  vegetable  kingdom 
dalnrBrod  lo  ila  uvm  forces  and  meeting  conditions  favorable  to  its 
beecmiiitg  master  of  the  soil  and  gproading  its  wealth  over  it. 
Thu  *'  virgin  **  forest  is  the  forest  into  which  man  has  penetrated 
only  in  passing,  or  upon  which  he  ha«  never  laid  hand  to  attack 
or  modify  it.     It  ia  peculiarly  the  forest  of  hot  countries,  or  of  the 
i:  %  where  everything  concurs  to  stimulate  luxuri- 

^,-      .  .   ...     ..potable  kingdom.     Even  in  temperate  climates, 

whow  preti^nHioiis  of  this  kind  are  modest,  we  have  only  to  trans- 
port to  some  region  where  the  native  forest  yet  exists 
in  all  ,  ive  grandeur,  to  perceive  at  once  the  might  and 
maj^fity  of  the  vegetable  kingdom  thus  abandoned  to  itself,  and 
vir  N.hI  ix>»!i4iessiun  of  the  territory*  Forostal  asso- 
ih  ,  ^  the  influence  of  the  climate  to  which  they  are 
adspied.  They  change  in  aspect  and  composition  according  to  the 
blitilde,  ri~^  :  -  *  r-haracteristic  diversities  combined  inadeter- 
muMd  aii  order  aa  we  advance  from  the  neigh borh<X)d 
of  the  polar  circle  toward  the  south.  In  the  review  which  we  can 
QiAke  of  ♦*  -"'  'hey  constantly  present  a  double  aspect,  as  they 
mtLj  ba  c  il  in  themselves,  or  as  with  reference  to  their  re- 
liAioilA  with  thtf  pant,  and  their  bonds  of  kindred  with  anterior 
itinnM.  But,  preWous  to  placing  ourselves  at  the  latter  point 
▼tew,  we  should  glance  at  existing  plants  to  determine  the  f eat- 
nlvt  which  now  presides  over  their  distribution, 
..tin  of  the  forest  extends  beyond  the  polar  circle  in 
Eoropct  and  Siberia,  where  it  reaches  and  even  passes  a  little  above 
the  »*  In  America  it  retreats  from  that  region 
abotit  I  Hudson  Bay,  the  polar  circle  being  hardly 
UidHDl«d  in  th©  int-erval  between  Mackenzie  River  and  Bering 
'^  *  in  this  domain,  as  in  those  that  succeed  it,  an  esaen- 
n  should  be  made  between  the  resinous  forests,  con- 
mrjst  exclusively  of  conifers,  and  those  that  are  composed 
jr*'-tT^T^/'  In  the  north,  the  forests  of  resinous  trees 
extendi  .  >r  i^:  at  «|iiices.  In  central  or  more  southerly  regions, 
thaae  forests  prefer  the  mountainous  masses.  Besides  the  coni- 
lisrs,  many  faliage*trees — among  them  the  birches,  alders,  aspens, 
W&lowi,  and  ntountAin^ash — penetrate  within  the  polar  circle, 
and  '  ta  a  part  of  the  arctic  forests.  South  of  the  sixtieth 
-  _  ..aropo,  and  of  a  lower  latitude  in  America,  there  ox- 
a  richer  asisemblage  of  varieties,  but  insensibly  connect^ 
infti  tlit^  preceding  one.  The  birch,  oak,  elm,  maples,  a.?ho??.  and 
fiaiQa  are  its  characteristic  trees,  while  the  foliage-trees  and  coni- 
erf  the  preceding  group  are  not  excluded  from  it.  The  latter 
to  graduate  t^-  '  ts  on  the  slopes  as  they 
h  as,  in  going  i  uthem  to  northern  coun- 
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tries,  we  pass  through  regions  occupied  by  like  seriea  of  ve 
tioiL   Piirsuing  our  course  from  north  to  souths  wo  find  tho 
giving  place  in  lower  latitudes  to  varieties  of  oak ;  and  it 
of  the  effects  of  this  movement  that  other  oafos  appear  at 
scattered  colonies^  as  does  also  the  chestnut,  which,  aiiide  \ 
requirements  as  to  the  composition  of  the  soil,  fioeniB  to 
cially  in  southern  Europe,  the  conditions  normal  to  ita 
development.    The  association  of  foliage-trees,  whose  out 
thus  sketched,  which  would  cover  central  Europe  with  a  cot 
ous  forest  if  the  continent  had  not  been  taken  possession 
cultivation,  is  found  on  the  southern  si  > 
ranges,  only  under  specially  f avorabU- 

moistui-e.     Its  principal    characteristics,  besides  the  pani<! 
grouping  of  species,  result  from  tlie  winter  caducity  of  the  \t 
to  the  law  of  which  the  holly,  the  box»  and  the  ivy — types  . 
longing  to  the  next  southern  or  Mediterranean  gi^oup — ^a 
the  only  exceptions. 

The  Mediterranean  group  touches  abruptly  on  the  pr 
one,  and  derives  its  name  from  tlie  Mediterranean  &?a,  of  w| 
it  occupies  the  whole  periphery.    In  ail  the  regions  within  ^ 
perimeter  a  similar  forest  flora  covers  with  the  same  sp6e|j 
soil  generally  hilly,  under  a  climate  dry  and  warm,  while  su) 
to  violent  contrasts.     The  evergreen  oaks,  other  oaks  with 
persistent  foliage,  the  laurel,  olive,  pomegranate,  terebinths,  i 
of  the  maples,  the  oleander,  and  tL' 
persistent  leaves^laurestinuses,  ai  i  .  ;  .  M 

heaths,  cistuses,  etc, — contribute  to  the  comstitution  of  this  as^I 
blage,  which  is  all  the  more  striking  because  an  a.^'  ^^  H 
ness  of  characteristic  details  is  concealed  in  it  utm  .t 

uniformity.   A  more  careful  examination  of  the  elements  o£  wl 
this  flora  is  composed  is  d^  -   -■  ^  d  if  we  undertake  to  seek 
origin.     Besides  the   folia.  ,  the  group   includes   cor 

which  are  peculiar  to  it.    The  pines  alone  cover  a  large  ej 
one  of  them,  the  Aleppo  pine,  being  very  generally  diffused, ' 
a  number  of  other  species  have  each  their  determine<l  station^ 
place.    The  mountains  in  the  interior  of  * 

that  are  special  to  them,  and  it  is  tosnchsc..:--.  . _ 

tation  that  we  are  indebtaii  for  such  choice  garden-plantii 
of  An  '  "  *  Mount  Parnassus,  (" 

ilicia.     1  ,  ry  are  the  cedars,  \^ 

different  names  and  varietal  distinctions,  people  the  ridges  a| 
a  certain  level  of     ^        -     '  "     '^ 
These  are  the  mouj . 

of  the  Meiliierranean  region,  where  the  altitude  per 

.1    X.  -     Tjiear 
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Another  distinct  grouping  of  species  in  the  bosom  of  tliis 
re^cn  is  dependifnt  on  the  nature  of  the  soil  It  includes  the 
oarit-oak,  the  chesinnty  and  the  maritime  pine,  which  are  limited 
f«]  the  siliceoiui  sone,  and  with  them  a  whole  train  of  plants  and 
ihnibs  which  are  found  with  striking  uniformity  wherever  the 
miDenil  oompoeiiti  "*  *lie  soil  is  of  similar  charactc^r.  So  strict 
an  adaptation^  B''  so  a  selection^  could  not  have  been  the 

work  of  a  small  n amber  of  centuries,  but  they  may  properly  be 
ibnted  to  causes  that  existed  in  a  remote  past. 
To  complete  our  review  of  the  Mediterranean  forest-grouping, 
wo  nhottld  consider,  besides  the  dominant  forms,  some  exception- 
ally shuttered  partd  of  the  regions,  and  other  regions  in  which 
iniermiltent  rigors  of  temperature  have  spared  only  the  hardiest 
lypeiL    Thro*  <s*  may  be  distinguished  in  the  aggregate  of 

ahoQi  two  hu.. ..  .  species  included  in  the  forestal  vegetation  of 
Ihhi  regioii:  First,  the  principal  and  characteristic  element,  in 
Wksoh  filiuits  with  p  predoni'  id  which  in- 

dndaa  among  its  rai<       ^  ;         i      i -s  in  a  ^  ng  condition, 

Wludi  are  cantoned  upon  the  best-sheltered  or  most  southern 
r*4Tr^-_  and  are  f  ^    '  \    tropical  types;   next^  the 


'  etem 


i  le  is  favorable;  and  a  third 


it,  to  which  heat  and  moisture  are  agreeable.    The  last  in- 

plaatfir  v''^  ^  iduous  leaves,  wliich,  while  they  can  accom- 
IWIitatiO  tiumiA  a  cold  climate^  are  better  adapted  to  south- 

mwk  tasaperatureti,  and  do  not  grow  spontaneously  in  the  central 
f«giaii ;  with  which  corresponds  a  group  of  trees — large,  not  very 

ru«,  ami  msuully  monotypal  —  which  deserves  attention 
of  what  it  has  be».m  in  the  pa^t,  and  which  may  be  said 
loceproaifiit  the  anthem  prolongation  of  the  central  group,  elbow- 
iof  inio  ibo  Hi^litcrranean  regioa.  Its  members,  including  the 
m  £asti!m  witch-elm»  the  hornbeam,  the  plane,  the  liquid- 

tbe  fig,  vine,  some  ashes,  lindens,  and  walnut,  are  more  in 
eontrast  with  the  mass  of  the  Mediterranean  plants  than  with  the 
IfpBt  eqoival^  *  r  that  are  domiciled  farther  north.    It 

idigllt  beaaiii  at,  while  they  are  found  associated  with 

tho  former  plants,  they  l)elong  naturally  to  the  category  of  the 
laHer,  as  t'  n\i\  visibly  had  not  the  free  extension  of  these 

to  the  Boi  1  been  arrested.    This  view  is  confirmed  by  the 

wammaliun  of  the  forestal  flora  of  a  correspcinding  latitude  in 
AiBfldrica,  Tli**  -k....*,,*..  ,>ti  that  continent  of  any  vegetable  domain 
•qoifmleiii  t4>  M*«literranean  disengages  that  element, 

and  rappUee,  '  ne»  the  liquidambar,  the  persimmon, 

mad  Amerieai^  —  ..,.  .  ...*uuts  direct  from  the  ancient  world, 
m  paraDelism  or  a  repetition  of  forms  which  the  study  of  pale- 
oaioI#  ^  to  dlusirate. 

T\  :<k\  elument^  of  the  Mediterranean  iiroup — ^hoUiee, 
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laurels,  olives,  myrtles,  etc. — ^with  tlieir  narrow,  elcingated^j 
ceous,  entire  or  i?piiiy  foliage,  only  slightly  divided,  do  not  i 
the  luxuriant  fullness  of  tropical  fonns,  but  -^ 
them.  They  touch  upon  them  on  some  side:- . 
ence  of  a  special  medium,  determined  by  conrJitions  of  int 
tent  heat  and  dryness,  A  peculiar  fc^Ature  of  the  M^-'^* 
group,  and  one  which  may  help  to  dotennine  its  i^i- 
the  capricious  and  uneven  distribution  in  the  interior  rvg 
plants  of  the  most  decided  characteristics,  evidently  outii 
the  range  of  common  species,  manifesting  affinities  vrith  hot 
try  types.  These  species  are  narrowly  cantoned  in  cert« 
tions*  The  Pinus  exceUa  of  the  Himalayas  is  found  ot 
single  mountain  of  Macedonia ;  the  Algerine  Thttya  only  i 
Atlas ;  the  false  cork-oak  in  only  a  few  specin 
the  carob  at  a  few  places  on  the  littoral;  tJ  - 
phrates  on  the  banks  of  the  Jordan  and  at  one  }>oint  in  ih€ 
ince  of  Constantine,  Numerous  instances  of  this  kind 
the  existence  of  a  former  condition  which  has  been  more  < 
changed  by  subsequent  events,  that  the  group  has  suffer 
revolutions  which  have  displaced  and  partly  eliminn*-^^  -^^^ 
that  were  formerly  more  widely  distribute^!.    The  gr  .^ 

impoverished,  probably  by  the  depreciation  of  soiub  elt 
certainly  by  the  destruction  of  others. 

This  brief  re^^ew  of  the  forestal  zones  from  nortb  to 
sufficient  for  the  study  we  have  in  view  of  the  p.; ' 
origin  of  the  principal  types  of  trees.    This  origin. 
the  best  hard  to  determine,  could  not  be  sought  with  any  | 
bility,  except  as  to  those  species  cor         "     :  which  ^ 
of  a  character  to  cast  light  on  their  i  ^   in  the  j^ 

mer  migrations,  and  their  career  through  time  as  well 
space,    Europe,  North  America,  and  the  arct^ 
data.    They  are  not  to  be  found  in  India.  ( 
for  the  guiding  thread  would  be  wanting  therew    Know! 
many  fossils  is  not  enougli  of  itself  to  conduct  to  tJie  de 
Vegetable  impressions  are  useful  indications,  which, ' 
have  a  relative  value,  but  rarely  lead  to  results  of 
bearing. 

Multiplied  observations  and  discoveries,  and  foasU 
usual  richness,  to  be  explored  at  many  points  fr«  ' 
have  l»een  required  to  give  a  view  of  tbe  flond  i  - 
the  globe.    It  wm  uh»o  necessarv  thai  these  beds. 


complete  pic  tuna  of  tho  series  of  past  times.    Thus  a 
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Clmnges  in^engtble  at  aach  single  step  have  in  the  long  run  re- 
imlU^  in  modificattonji  of  tho  aspect  of  tha  landscape  and  replace- 
mdoito  uf  tho  tjrpes  and  species  composing  the  floral  carpet  at  a 
gl¥«»  iBovimumt  by  forma  different  from  them^  and  also  from 
11  ri!  which  they  were  themselvoB  dastinod  to  retire  at  a 

The  impression  which  one  feels  in  the  midst  of  a  deep  forest  is 
ial  duration.  Except  man,  what  is  there  to  uproot 
that  have  lived  through  centuries  ?  What  action 
can  be  conceived  of  that  will  exclude  them  from  the  ground 
wkiob  tisay  pomem  so  completely  ?  The  first  impression  would 
•Imoit.  make  these  forest  masses  coeval  with  the  globe,  its  natural 
product  mod  spontaneous  dress  from  the  days  of  its  youth.  Such 
m  '  '  '  iken  oue.     The  forests  have  not 

ier  from  the  beginning^  but  have 
dhaiigtMl  much  in  tho  coarse  of  ages.  Those  which  we  now  see 
have  taken  the  place  of  other  more  ancient  ones,  and  these  substi- 
tttlioiiif  hare  occurred  many  times,  sometimes  through  partial 
ktions  and  sometimes  also  under  such  conditions  that  the 
<»fder  has  only  indirect  relations  with  the  present  one,  or  is 

wholly  foreign  to  it. 
Siace  ..  mind  can  not  supiMise  that  at  every  revolution 

plant-l^;  .«.  .^  has  been  a  toUil  destruction  of  the  anterior  elo* 
\Xm^  followed  by  a  creation  conceived  anew  in  all  its  details,  we 
foroed  ta  8oek  in  the  ordur  which  i)recedes  the  reason  for  the 
«U8t0iice  of  that  which  has  replaced  it.  This  view  implies  an 
milMB  chain  (»f  caus(^s  and  effects,  of  ancestral  and  derived  forms, 
llinlcliio^:    '  now  spreading,  now  continuing  themselves,  to 

ipvaad  on  ,  and — in  what  more  particularly  concerns  the 

Ijpis  of  the  vegetable  kingdom — emigrating  in  a  determined  di- 
miiaiL  This  dir  ^  ^  s  found  to  have  consisted,  for  plants,  in  a 
marrh  frrtji!  nnrti  .th  in  search  of  more  favorable  regions 

aj  r  rilUMi  to  the  exigencies  of  acquired  adaptation, 

^  *  -'Vial  temperature  declined  from  its  pris- 

tii-  !es  t<X)k  on  their  individual  characteris- 

tict^atid  a£i  the  arctir:  ajone,  which  had  been  temperate,  grew  cooler 
and  becan'^'  t,M.»-*,  t^mj  more  differentiated.  The  polar  circle  was 
ihosroii^:  i  harrier  that  became  more  pronounced,  less  ac- 

oaMihla,  /»  losed  to  arboreal  vegetation » while  under 

thaoporau  .  .  _,...o  movement  the  present  temperate  zone 
bacatno  cxolod  in  an  equivalent  measure,  was  impoverished,  and 
fradaalljr  «tr-  '  rable  part   of  its  floral  wealth. 

Thf^  remnant  -  elimination  in  those  successive 

Ml  ^  tvtreatM  that  filled  the  second  half  of  the  Tertiary 

pcni.»a  :5*ii  ^^      V    W       '"  /■         ''      siouthern  part  of 

lliataaxie,  Me  depression  of 
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t<Mnperatare  has  permittod  thom  to  maintain  themselves 
Cttlly. 

By  reganlin.i,^  : '  .  •   •  ^  ■  . 

succeed  in  d*  ^  ^ 

gU  species,  and  evidences  of  attUiation  between  them.    The" 
exist  relations  not  to  be  neglected  between  some  recent  t 
other  old  ones  which  we  can  not  l»eiieve  to  be  wholly  ! 
others  between  present  forestal  groupings  taken  Beparatel; 
those  which  have  succeeded  one  another  through  the  Aj 
the  further  we  go  back,  the  more  we  address  ourselves  to 
tant  order  of  things,  the  less  tan-  '  '  these  i' 

be.    Of  all  the  Carboniferous  v*  _,  .  .  .ju  there  :_.,.:,, 
lated  or  dwarfed  types,  as  of  Equisetm,  ferns,  and  club 
The  singular  Japanese  gingko,  and  f     ' 
Indian  Archipelago,  can  trace  their  a; 
A  greater  number  of  estrays  have  survived  from  the 
ages ;  but  they  are  still  rare — auracarias,  ct^ilars,  ]  '  ^ i^Jyi 

a  few  colonies  of  cycads  south  of  the  e^^iuator.  hiM 

something  vague  and  undetermined  about  the  **  foliage  "  troe 
they  first  appeared  in  the  Cretaceous  period ;  but  their  evG 
and  characteristic  physiognomy  have  been  tending  Uy  fix 
selves.  The  magnolia,  tulip-tree,  plane*tree,  ivy,  et<;.,  have  \ 
varied  since  then ;  but  the  subsequent  modifications  of  oth( 
rapean  flora  have  been  so  frequent  and  profound  that  no  |j 
tion  of  existing  species  con-esponds  except  )•■     ■   ■  si 

have  been  questioned  with  the  Cretaceous  v^ , 

resjiondence  is  somewhat  closer  with  the  vegetation  of  th*^ 
ospecially  of  the  later  Eocene.    The  • 
which  are  referred  to  this  horizon  ha 
not  varied  much  since  then»  except  from  the  imi»ove 
which  it  1  "redbyfi         '  '*     i       v 

and  the  U'  i  of  a  nu^ 

duction.    Thus,  a  considerable  proportion  of  form«>  tho 
of  which  appeared  in  the  Eoc!ene,  have  persisi^nl  in 
Jhat  epoch,  while  those  which  have  since  migrated  are 
lore  southerly  regions. 

It  is  in  the  Miocene,  particularly  in  the  later  M 
relations  become  manifei^t  of  the  deciduous  trees 
which  we  have  spoken  of  as  ^ 

the  Mediterranean  domain— ;,.     i ..     .  ...     . 

planera,  the  linden,  the  vine,  some  hornbeams  and  ash 

palm,  the  por 

Canary  Islan     ,  i 

tion  and  of  the  persistency  of  local  climatologioal 

produced  unchiuiv  -   ^  ^  '-  ^    " 

Europe,  ag  rocent 
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lAler  IfiOMIt  and  earlier  Pliocene*  There  are  the  same  species, 
the  Buzie  mixttiro  of  laurels^  hoUies^  olives,  to  which  are  added 
rBOoal  Japoottse  or  Caucasian  forms  of  nuts,  maples,  elms,  and 
toward  the  high  summits  pines  and  firs  very  like  those  of  the 
higher  muun tains  of  Teneriffe,  Morocco,  and  Asia  Minor.  CoUec- 
tioos  mada  by  M.  Marion  in  the  marly  sediments  of  Durfort, 
whero  boiios  of  the  Bfiuthorn  elephant  were  also  found,  and  in  the 
taEai  of  Yalei  \t  Marseilles,  show  that  a  number  of  plants 

now  found  ot:.^  -.,;ilier  south,  still  in  the  second  half  of  the 
PUocone  inhabil4>d  the  hills  and  shore-lines  of  southern  France, 
Tbeai'  -t  then>  therefore,  at  home  further  north  than 

Ihtjr  ai    -  -lid;  and  their  occurrence  in  the  Pliocene  points 

lo  A  later  flowing  bock  of  species,  amounting  to  a  definite  retreat 
ia  the  Qoatemary  age. 

Tkb  rairoat,  perfectly  logical  and  almost  regular  in  its  opera^ 
tion^  is  coanect4Ml  with  changes  of  climate^  which  were  themselves 
ia  iriation  with  a  progressive  depression  of  the  temperature  of 
ihm  earth.  It  is  connected  also,  in  a  parallel  order  of  phenomena^ 
wilh  the  exhaustion  of  some  races,  and  with  the  development, 
by  a  conoomitant  or'  -"•  *''>n,  of  other  young  and  new  races, 
fa^ared  by  Uie  same  tances  that  caused  the  elimination 

of  the  racf!«  that  gave  way  tu  them.  Considering  ail  the  elements 
dt  the  queiittan»  we  find  that  it  is  by  the  extension,  at  a  given 
laomefit,  of  Tegetable  races  previously  localised  and  realizing  a 
oeiiafai  amount  of  variation*  that  s^pir^  ies  are  constituted  at  the 
atarC  Once  charact4iri£ed — that  is,  after  the  acquisition  of  a  total 
ol  characieristica.  at  first  fleeting,  then  hereditarily  fixed — the  spa- 
it*  i  nevertheless  only  in  a  reltit '  '  hion  so  long 
'.  parts  susceptible  of  difteri  i  i  anew.  The 
aiDplitudi!  of  the  limits  between  which  it  may  range  through  the 
eCKirpe  c»f  time  dejiends  on  the  proportion  of  the  ♦  '  '  that  re» 
main  Tariablit  to  those  that  will  not  change*  Th*  iiological 
oe  jj  of  which  it  offers  an  example  are  thus  determined 
by  it^  wyiii  tendencies  to  submit  more  or  less  readily  to  excita- 
tioDS  from  without.  Hence  there  are  evident  inequalities  in  the 
jpecifie  type,  sometimes  running  to  obscure  shades,  sometimes 
A^J  - -rjt^  the  last  especially  after  the  exclusion  of  intermediate 


t  fact,  fleeting  species,  which  can  not  be  circum- 

a   ,   ;  recise  limit;  and  others,  fixed  in  their  minutest 

X  are  imdceptible  only  of  insignificant  variations.    The 

t  lu*  littfT  category,  such^  for  example,  as  the  sequoias  of 

AvA   the  cedars  of  the  Atlas,  persist  in  the  places  of 

rl  y  have  omM*  taken  possession,  where  some  of  them  have 

Wm  an  veil  back  and  cantoned,  so  that  qmte  contrary  conditions 

or  tlie  intruaioa  of  more  rigoroua  forms  have  not  sxifficod  wholly 


hil 

So 


to  exclude  them.    We  see,  from  this  maimer  of  looking  at  thin^ 

that  the  relations  of  the  present  arborescent  species  with  those  o( 
ancient  ages  are  only  the  last  consequence  of  a  march  or  an  sn* 
tagonism  of  long  continuance,  which  must  of  necessity  have  left 
traces.    Regarding  this  closely,  we  find  the  indices  of  i  f 

the  living  by  fossil  species  not  wanting,  but  fully  confii  .^.^^  ur 
interpretation ;  and  the  genetic  bonds  disclose  themselves  to  th* 
investigator  from  the  moment  when  he  consents  to  i  '-ft 

species  as  ha^dng  acquired  by  degrees  the  characterist  ..:h 

it  possesses,  and  also  as  susceptible  of  displacement  by  extensioa 
or  by  crowding  back. 

The  morphological  connection  has  certainly  the  signiBcattoi 
of  a  relationship ;  but  it  can  and  must  vary  according  as  the  rdi- 
tionship  is  more  intimate  or  remote,  direct  and  immediate,  or  in* 
direct  and  coUatoral.  We  can,  by  the  aid  of  a  direct  method, 
rather  led  by  a  kind  of  intuition  than  subjected  to  precise  nileSt 
found  a  judgment  concerning  the  bearing  of  these  n-  •  '  --'al 
shades.    While  the  opportunities  of  observing  forms  nea  -J 

to  those  that  are  familiar  to  us  diminish  as  we  go  back  in  the 
past,  yet,  at  whatever  age  we  place  ourselves,  a  near  resembkuioo 
always  induces  the  notion  of  a  direct  descent  of  the  recent  focm 
from  the  one  which  predicted  its  traits  in  the  midst  of  an  oidor 
of  things  remote  from  that  which  has  since  prevailed.  The 
observed  resemblance  may  also  be  conceived  to  be  the  more  df^ 
cisive  as  the  species  in  which  it  appears  belongs  to  a  more  ancifnit 
period.  The  indices  of  genetic  connection  may  thus  go  far  bick 
into  the  past,  and  as  to  certain  types  of  trees  little  subject  to  rail* 
ance,  they  are  discerned  in  a  quite  remote  past.  In  order  lo^gicmQy 
to  reach  precise  conclusions,  he  who  engages  in  such  researelM 
ould  take  account  not  only  of  the  type,  but  also  of  the  speriot 
considered  in  itself,  that  is,  of  the  state  of  race,  with  its  y 
history,  of  which  it  is  sometimes  possible  to  follow  the 
So  far  as  is  possible,  the  type,  or  union  of  allied  fortu 
originally  from  the  same  stock,  should  not  be  confoui 
the  species,  or  the  particularized  race,  which,  its  chai 
having  been  once  acquired  and  its  aptitudes  detanti 
rily  assumes  a  march  in  harmony  with  the  tendenei^ 
guish  it,  within  an  area  suited  to  it^    The  plano-tree^ 

tulip-'  ■  '  ■'    ■    -         ■'■    ''        ■"    '       '  "  :-  :.|.--        '..-,:./       ^  V 

of  il,.     '     :        .     -^  -    ^      '■■    ^  .  ~     -..■■■■         .:,    ■    ' 

are  tlie  immediate  descendants  of  these  primitiTe  fonnit,  or  of  may 
oneof  M,       '  V  ^  ^^    The  tivvcr      "     -      V        '  ^' 

visible  a  1  troe^and  tli 

existing  poplars,  make  their  first  distinct  u] 
Tertiary,    So  do  those  of  tjie  b(f*ch  an^ 
lion  of  which  into  Europe  took  place  tl 
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TfyHnqnbhed  by  shades  whicli  were  gradually  effaced  on 
pi>i  ^  modem  times* 

linr-  ^  nucipal  requisite  for  tracing  the  presumed  origins, 
rhH.her  of  the  iy^^et  at  its  birth,  of  supposed  ajicestors,  or  of  the 
Iwct  iuitectxU*nt8  of  existing  species,  is  to  have  in  mind  the 
saet  cucctjisiun  uf  the  periods  and  stages,  giving  the  relative 
e  of  isfcch  fif  tho  determined  first  appearances  and  the  order  of 
ocKQ>"  elements  uf  tlie  march  which  the  forms  of  which 

meet  ..-.  :.acee  havu  followed  through  time  and  space.    The 
n  of  ageSy  represented  by  beds  deposited  in  a  constant 
r^  or  atratigraphic  geology,  makes  thi^  kno^\^l  to  us.    It  is 
aiBoefiaary  to  take  account  of  the  changes  that  have  been  im- 
led   ttpon   the  whole  vegetable   kingdom  during  this  long 
0  of   periods-    The  changes  have  been  too  profound,  and 
by  too  complete  renovations,  for  us  to  be  able  to  find  the 
mtles  af  exisiting  plants  in  the  primitive  periods. 

Three  great  plant- periods  may  be  distinguished,  starting  from 

\  mocQeut  wlien  the  surface  of  the  globe  first  began  to  be  cov- 

d  with  aortal  vegoti\tion :  the  primary  or  paleophytic  period, 

1^^  '**'v«^tog&mii3  era,  which  derives  its  name  from  the  domination 

<togmma;   the  secondary  period,  or   mesophytic,   during 

- — conifers  and  cy cads — obtained  the  predomi- 

-troea  wero  still  absent;  and  the  tertiary  or 

ytic  I  Ifio  called  angiospermic,  from  the  presence  of 

}  'iilarly  of  the  foliage- trees. 

,18,  which  began  with  the  chalk  and  is 

U  in  contintiatioe,  is  chAracterizo<l  by  the  appearance  and  exten- 

of  the  '      *  '  Mid  waH  also  cuitu-ident  with  the  first 

of  pc»,  I  an<I  with  the  more  antl  more  marked 

of  lernf^triai  temperature  with  increase  of  latitude.    This 

wX  ftmt  hftriUy  Mfusible,  then  gra^Jually  accented,  exercised 

inflofliioe  wiihin  the  jx^lar  circle  before  extending  its  action 

d«  into  the  tempenitu  ssone,  which  was  for  a  long  time  hot, 

afterward  warm,  while  the  regions  around  the  pole  were 

J  froaen.     A  rrniarkable  relation  certainly  seems  to  exist 

>»'   '  and  the  course  of  the  climatological  de* 

^ ;n  regions  and  the  progress  of  vegetation, 

f\atii  I-*         'I  ttsftilf  ID  a  parallel  line.    Indeed,  it  closed  the  en- 
volution  by  the  a<i junction  of  the  an- 
,  t  plants;  and  these  acquired  prepon- 

i€8  m&  rmpidly  as  the  cooling  of  the  arctic  regions  went  on. 
liese  regions  appear  to  have  been  ♦  f  ill  this  time  from  the 

ilpirs  of  a  cold  season^  and,  bytl  ,  subtracted  from  the 

ffurts  of  the  winter  reel. 

It  i»  certain  that  the  vegetable  king«i<»iiK  i  it  had  ac* 

uinJ  all  the  elsmeatt  of  which  it  lb  still  cu  i  j-      i,    t^^gan  to  dis- 
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tribiite  itself  in  groups  ordered  according  to  the  latitude 
movement  ouce  started,  the  differences   ' 
came  continually  more  accentuated  by  !l_,  __  :_     i^^         \ 
in  each  of  them  of  a  part  of  the  tj^pes  which  they  origitiall; 
tained.    There  resulted  from  this  a'         *  *  hui 

northern  countries  as  compared  with  r        .     1  '»  8 

at  least  by  contrast^  what  the  former  never  ceased  to  Xom, 
movement  has  thus  tended  to  a  differentiation  by  zones,  oi 
resulted  in  despoiling  them,  but  in  unequal  proportioug^  isij 
ingly  as  they  are  removed  from  the  tropical  zone,  tho  on 
which  has  been  exempt  from  the  spoliation. 

Let  us  not  forget  that,  parallel  with  this  movement,  wa 
moreover,  with  an  extreme  slowness  and  in  harmony  with 
other  movement,  purely  organic  and  evolutionary,  atthouj 
cited,  if  not  directed,  by  the  former,  has  not  ceased  to  push 
velopment  and  to  morphological  differentiation  various  gro 
plants ;  particularly  of  those  which,  relatively  young  a 
were  susceptible,  by  this  fact,  of  giving  birth  to  new  f( 
by  successive  splittings,  to  new  types.  These  an^*  ■ ' 
which,  having  once  gained  preponderance,  have 
tacle  of  an  increasing  multixjlictty  of  races  and  forma. 
tiplicity  could  only  increase.  The  displaces  1  • 
the  climatic  depressions  have  aided  in  it  by 
stations  and  opening  new  cantonments  to  races  not  y©' 
established.    The  revolutions  of  the  surfr  'tinen 

ties,  and  the  more  or  less  accentuated  ori  relief, 

stituted  other  factors  not  leas  active  in  the  general  push 
incessantly  solicited  to  vary  as  they  adapted  tharasel 
soil  of  the  regions  into  which  they  penetrated,  as  they 
and  as  they  struggled  victoriously  against  rival  specie«,| 

Such  is  the  spectacle  wliich  the  vp 
ceased  to  present;  and  the  existing  t   :     :.  -i  1    ^^  *>1 

Eultant  and  ultimate  consequence  of  that  long  series  ot 
lives  which  is  summarized  in  the  ♦  V  * 

existence.** — Trandated  for  the  Popu^ 
Revue  des  Deux  Mondes. 


TnE  development  of  a  new  vegetation  on  Krnkfiton  is  affording  ( 
tnnitjr  for  studfing  tbe  origin  of  florae.    T!je  fion  was  toUH 

witii  all  its  9oodi^  hy  the  great  hwit  thot  priiv  rti^  tlio  onipt 

ialftiid  wiia  covered  wHli  a  thick  laytr  of  clndejrs  and  pamlc«^ono.    But  ] 

18Sfl^  a  new  prowUi,  of  femii  and  iju>*  *    *  •  ■  ■ '      *'  ;^  --  -  - *^- 

iht  alio  re  find  tbi>  tnonntidn.    The  ri<V 

a  < 

hy  virtue  of  winch  ti  highi^r  v fire tui ion  n 

planta  are  almiliir  to  tLojio  wliich  Uk^  ^" 


SEIXUAL  selection,  which  has  doubtless  greatly  influenced  the 
development  and  advancement  of  certain  races*  has  been  in- 
operative in  China  during  many  centuries,  because,  under  the 
prevailinfl:  usages^  the  contracting  parties  have,  before  espousal, 
ii«  ity  to  judge  of  the  strength,  beauty,  or  intelligence 

ill  »rts.     Romantic  love  has  no  part  in  mari'iage  or  its 

israa  This  may  be  one  of  the  causes  of  China's  arrested  civiliza- 
tion^  And  of  the  astonishing  fact  that  her  astute  people  have  in- 
vented notliing  and  discovered  nothing  during  hundreds  of  years. 

Although  polygamy  is  legal,  it  is  practically  so  expensive  and 
ineonvenient  as  to  be  uncommon  among  the  masses.  Under  the 
law^  no  man  may  have  more  than  one  wife,  though  he  may  add  to 
h  i  "lold  any  number  of  helpmeets.    The  wife,  brought  home 

%'ii,i  .liiique  ceremony,  may  under  no  circumstances  be  super- 
weded  in  her  well-defined  sphere,  the  penalty  of  an  attempt  to  put 
II'  r  in  her  place  being  a  hundred  blows.    In  all  cases  the 

nu-. .  ..,^c  engagement  is  made  by  the  senior  members  of  the  fami- 
lim  concerned,  and  is  usually  made  without  the  knowledge  of  the 
fi  sband  or  wife. 

_  ige   being  essential  to  the  continuance  of  the  line  of 

worshipers  before  the  lares  and  penates,  a  man  who  will  not 
marry  '         1  guilty  of  filial  impiety.    Spinsters  are  unknown 

atid  b.  few.    The  universal  and  intense  desire  for  pos- 

terity in  the  male  line  of  descent  leads  to  much  self-sacrifice  on 
the  part  of  parents,  in  order  to  secure  wives  for  sons,  and  causes 
them  to  make  provident  arrangements  for  their  maiTiage  at  an 
c*a  Betrothals  of  expected  infants,  conditional  upon  their 

U-»i*^  -M  ^lifferent  sexes,  are  not  rara  Among  the  poor  it  is  not 
uticfimmon  for  a  newly-born  daughter  to  be  given  away,  that  a  girl 
()■  r  clan  may  l>o  taken  by  the  mother,  reared  at  her  breast, 

mUm  ,  .  V  .  .>vvod  upon  her  son  in  after-years.  In  many  families  there 
id  at  iBttst  one  little  daughter-in-law  that  is  being  brought  up  in 
tl  of  her  future  husband. 

, itH  cif  moderate  means  endeavor  to  provide  wives  for  their 

ioos  by  the  time  they  are  twenty  years  old,  while  but  few  keep 
a   '        *  *  'in.     Those  who  haveamar»'         '  1^^ 

1^ .;  li^  the  expense  of  taking  ail  l- 

in*lilWp  pluce  their  ca^  in  the  hands  of  an  old  femalo  friend  or 
of  '  '  \  r-alJed  a  go-between,  who  finds  among  her 

ac-^  ii  is  required  by  her  client.    The  parents 

of  ihe  two  young  i>eopie  do  not  meet  for  conference,  and  are  not 
ttsnally  known  to  each  other  even  by  name.  The  negotiation  is 
toe  juxnr,— I* 


in  ttM 
molfl 


conducted  by  the  go-between,  who  is  the  sole  meditim  of  com- 
munication between  the  two  families.  When  all  details  haw 
been  settled,  a  sum  of  money  is  carried  from  the  parents  c»f  lb 
groom  to  those  of  the  bride^  and  the  betrothal  is  completed.  Thu 
pact  can  under  no  circumstances  be  legally  broken  by  either  party. 
Even  the  discovery  of  fraud  on  the  part  of  the  agent  doee^  noi 
vitiate  the  contract. 

When  the  bride  knows  that  she  is  to  be  married,  she  tnm* 
evince  by  word  and  manner  the  deepest  melancholy,  and  she  gain* 
commendation  and  repute  if  her  lamentations  are  pt^i^ticaL  Au 
acquaintance  of  mine^  who  was  spoken  of  with  approval^  alwojrs- 
from  the  time  of  her  betrothal  to  that  of  her  man^mge,  referral 
to  the  latter  as  to  her  funeral.  To  her  little  brother— the  only 
member  of  a  bride's  family  that  may  before  the  birth  of  her  first 
child  ™it  her  in  her  husband's  house — she  said, "  WHien  I  am 
buried,  you  must  come  frequently  to  bum  incense  at  my  gnunT 
To  her  elder  brothers  and  to  her  sister-in-law  she  s;iid,  "  After  I 
am  dead,  do  not  kill  the  lizards  and  the  centipeds  that  may  citiwl 
about  the  house,  for  it  may  be  that  my  spirit  will  come  back  aDii 
Iwell  in  the  vermin  about  my  home  rather  than  abide 
^grave  int^)  which  I  shall  have  been  put."  A  gifU.Mi  girl 
many  such  allusions  without  instruction,  while  the  stupid  havj 
to  be  privately  taught  what  to  say  when  they  wail  their  adieus  to 
maiden  life.  How  much  of  a  girl's  distress  is  real  and  how  mueli  of 
it  is  piously  feigned  can  be  guessed  only  by  those  who  understAod 
how  deeply  Chinese  character  is  affects  by  Chinese  custoouw 

The  vexations  of  a  betrothal  and  a  wedding  are  so  gnmt  a*  to 
have  giv^en  rise  to  the  proverV^,  "  Don*t  say  you  have  had  tniubk 
until  you  shall  have  married  oflf  a  daughter  or  brought  home  A 
daughter-in-law,"  The  sum  of  money  paid  to  the  brido't*  pur* 
ents  is  usually  spent  upon  her  marriage  outfit.  The  ttmaltefl 
dowi'y  is  a  few  suits  of  new  clothing.  The  wealthy  givo  hun* 
dreds  of  garments,  and  sometimes  one  or  two  bondmaidiS,  with  i 
field  that  reverts  to  the  bride's  family  upon  her  ' 

In  this,  the  Swatow  region,  the  bride  is  ahv 
her  father's  house  to  that  of  her  father-in-law  in  a 

that  is  carefully  closed  and  covered  with  scarlet    *"'^     '     

panied  by  none  of  her  own  family.    Tlie  go-betwe* 

senger  from  the  house  of  the  groom  direct  the  ^  who  cany 

IxQV  trousseau  with  her  in  a  procession  along  th* 

Early  on  the  morning  of  the  wedding,  the  ^  bnthfd  is 

water  in  which  twelve  kinds  of  flowen*  have  bevu  Hi«%»pe<i;  hm 

li«  r  liair  stiflfeued  vrith  bandoline  and  wrought  into  a  i 

ire  with  many  golden    aigrettes;  is   attired    iu 
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prooaasion  is  hea<led  Ly  a  man  canying  a  brancli  of  a 
lNUiyttU-trK%  whose  It>cnl  name  i«  identical  in  sound  with  another 
word  whtoh  menuii?  completed  or  perfected.  It  signifies  the  fact 
that  all  that  is  necehtsxiry  to  legal  mati'imony  has  been  done  in 
thin  ease.  Thin  leiKlor  is  followe^*J  by  two  men,  each  bearing  a 
lantern  on  a  Btalk  of  «ugar-cane,  the  foniier  l>eing  a  part  of  the 
bride's  outfit,  and  the  hitter  rising  stage  by  stage  to  a  climax 
broAAl  and  flourishing,  symbolizing  the  hopo  that  the  bride*8  life 
may  likewise  wiflen  out.  The  next  in  the  file  is  a  man  carrying 
over  hi«  shoulder  a  bamboo,  the  emblem  of  rapid  increaae, 
hayji  '    ■        '1*^  of  foot-gear  on  one  end  of  it,  and  a  red 

COVl^r  r.     After  him  come  as  many  burden-bearers  as 

are  DOCW«ary  Ui  carry  all  the  rod  boxes  containing  the  trousseau. 

On  arriving  at  the  door  of  the  house,  the  bride  sees  her  hus- 
bttod  for  the  finst  lime,  and  recognizes  him,  among  those  who 
await  hi^r»  by  hiu  rich  attire*  By  previous  arrangement,  she  is 
ftrsi  greelod  by  fiome  woman  reckoned  lucky  and  prosperous,  in 
the  hope  that  aho  will  be  like  the  one  who  gives  her  earliest  wel^ 
laome  in  her  new  home.  A  mistreHs  of  ceremonies  that  has  been 
tmgaged  to  see  that  during  tliree  days  all  is  done  according  to 
qrtablisbed  usage,  throws  upon  the  door-sill  some  burning  straw, 
half  extiDgaisheH  it,  and  leads  the  new-comer  across  it,  saying : 
^*  Noir,  fair  yoang  bride,  tbe  smoke  l>e«tride  ; 
Thi«  ymr  Lave  joy,  next  year  a  boy.*' 

lite  is  supposed  to  disinfect  the  bride  from  any  evil  influence 
WTn^ich  alie  may  have  been  subjected  by  demons  or  white  tigera 
alooK  her  routa.  She  then  immediately  enters  the  room  in  which 
bar  red  betlstead  has  been  set  up,  and  in  which  her  imssossions  ara 
atl  drnpomiUnL  There  she  sita  silent  all  the  re^t  of  the  day,  among 
hfir  rod  boxea,  no  one  speaking  to  her,  or  noticing  her  in  any  way 
mno&i*  '      *  '  I  Mr  food,    A  feast  is  spread  in  the  evening  for 

mftl^  ivo  been  invitmi  by  card,  and  its  preparation 

o*  the  whole  household.    After  the  supper,  the  guests  are 

pern.  '    H^e  the  bride,  who  is  brought  forward  by  the  duenna 

towar  ifirot  the  bedroom.    Li  some  cases  only  those  who 

can  o:  ^us  stanza  are  allowed  to  approach  the  bedroom 

door,  *»ii'i  .  a- 1 '   i^  much  rivalry  in  the  composition  of  poetry  to  be 
rmtfti*     The  stanzas  usually  contain  allusions  to  post€?rity,  as  in 
tk^  following  translations  from  the  vernacular : 
**  Tbe  bride  Is  liigb*browed»  fair  and  sweet ; 
LQc#  awU  bor  small  and  Bharp-toed  feet. 
BroagUt  homo  this  year  with  honors  meet, 
Next  year  an  infant  son  ahe'U  greet" 
''Fnab  twlga  upoa  the  pine,  new  sprouts  on  Uie  bamboo; 

Th«  pt>oai  brings  home  the  bride  to  rule  h\n  boose:  his  field 
To  her  a  thooaand^fold  im  annual  orop  shall  yield  ; 
And  siM  wfD  bo  a  motbor-in  law  at  tbirty*two/' 
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Practical  jokes  usually  accompany  the  entertainment    8om^ 
times  a  guest  enters  disguised  as  an  aged  man,  and  after  pemmd- 
ing  the  duenna  to  bring  the  bride  close  to  him  by  :•     '       '^  ^  ' 
sight  is  very  dim,  he  suddenly  tosses  off  his  cap  and 
appears  as  a  hilarious  youth.     This  creates  much  meit 
Another  popular  joke  is  to  leave  a  bundle  of  fire-r^"    "^ — 
the  bedstead,  with  a  slow  match  so  placed  as  to  expl 
midnight,  and  this  is  often  accompanied  by  an  artiticiai 
falling  through  the  roof  upon  the  bridal  couch,   Wlien  tlv  ^      ,. 
depart  they  frequently  carry  with  them  articles  which  ih  y  Kukw 
the  groom  will  require  next  day,  and  which  he  is  bound  to  r^eem 
from  them  with  packages  of  confectionery.  It  is  said  that  a  merry 
company  of  the  fellow*students  of  a  groom  decoy (mI  him  from  hi 
house  after  his  wedding-supper,  and  fastened  him  to  a 

copse,  so  that  ho  should  not  be  able  to  return  home  t  .jif. 

His  parents  finally  induced  them  to  go  to  release  him,  but  whm 
they  arrived  at  the  copse  they  found  he  had  be<-'  '  '  ,*r. 

To  avoid  probable  discomforts,  the  groom  soniet  i 
self  from  supper-time  until  after  the  departure  of  all  the 
The  fate  of  Ginevra  would  be  possible  to  a  Chinese  groom^  but 
not  to  a  Chinese  bride. 

On  the  second  day  the  young  pair  worship  the  imagea  of  the 

ancestors  in'  the  main  room  of  the  house,  and  make  obt*' --^  to 

each  of  the  senior  membera  of  the  family.    In  the  aft«  he 

last  presents  are  sent  off  from  the  groom's  family  to  r  /^ 

parents.  They  include  pork,  fish,  cakes,  and  confecti^  ..>«;. ,  ii^ 
cording  with  the  amount  stipulated  at  the  time  of  betrothah  Dttf^ 
ing  the  ser*oud  and  third  days  all  who  choose  m  hat»! 

and  view  the  bride,  and  the  crowd  of  spectators  i  ^  h\Tsi* 

They  say : 

"  We  look  at  the  new,  imd  not  at  the  oUi ; 
We  all  have,  iit  homo,  old  things  to  WhokL'* 

The  third  day  is  a  bu$y  one  for  the  bride,  as  she  must  thai 

formally  begin  her  domestic  duties.     EarK  '       *  "be 

washes  clotlies  for  herself  and  her  husband,  »  i 

the  duenna.  Then  this  mistress  of  ceremonieB  taken  h<?r  ham!. 
holds  it  upon  the  long  hjindle  of  a  ladle,  and  stiru  np  thr^  '  r  a 
jar,  from  which  she  is  to  feed  and  fatten  ]>igs.    She  \  le 

recites  a  rhyme,  of  which  this  is  a  close  reraion  t 

**  Stir  up  the  swill,  make  the  Jwr  ftini 
EuNij  hop*  thiit  lire  bi^L*tT  thiu»  i 

Giv,  ,     ,  .,         ^ -o.*^ 

At  nnondav  the  bride  cooks  the  famil V  dinner,  nnd<^r  ihf 

In  tl/ 
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I  for  her  husband.  On  no  account  must  she  be  assisted  in 
thb  taskt  or  fail  to  accomplish  it  before  the  time  for  cooking  the 
ereiiizi^  meal  '  '  nl  luck  may  follow  all  her  subsequent  careen 
801110  tiino  du  r  fureuoon  of  this  third  day  a  messenger  from 

hm  mother,  usually  her  younger  brother,  brings  her  a  bottle  of 
,  takt*H  dinnor  with  her  husband,  and  returns  home  accom- 
by  the  duetma,  who  has  then  finished  her  duties. 
the  fourth  day  the  bride  moat  rise  long  before  daylight  to 
I  hf^r  hair  in  the  complex  style  of  a  married  woman,  and,  as 
tmaccui^tomed  t^  performing  this  difficult  work  alone,  ahe 
may  sacreed  only  after  many  trials.  She  this  day  lays  aside  her 
^fs^^wxr  tfij  takes  up  all  the  occupations  of  a  daughter- in-law, 
^  '^  elders  in  various  ways,  and  doing  the  hardest  of  the 

buUM^wurk, 

If  abe  hates  her  husband,  and  car^a  little  for  the  comfort  of  her 
psronto^  fthe  may  waste  food,  break  dishes,  threaten  suicide,  and 
mako  Iittimdf  ^>  disngroeablo  that  the  family  slie  has  entered  will 
•ooa  ootunder  th«>  expediency  of  marrying  her  off  into  another 
lK>a9eholiL  If  shi^  dmres  to  remain  where  she  is,  she  Btrivea 
to  plettie  her  mother-in-law.  A  husband  who  takes  the  part  of 
his  wife  against  his  mother  is  re<  koned  un  filial,  and  has  little 
peftM  in  the  home  of  his  ancestors.  If  he  takes  the  part  of  hid 
Biolh«'~  '  I-  '-  *  Ids  wife,  the  ^ife  may  be  driven  to  suicide^  and 
ibw  \'  h  opportunity  for  her  family  to  make  an  inqui- 

%v  ruinous  to  him.     The  mother  and  the  wife,  each 

^t^wKt^jKin  y't  . «  .  i nan's  devotion,  are  the  members  of  the  family  who 
am  moet  likely  t-rj  Im?  unfriendly  to  each  other.  The  existence  of 
enimtlisad  families  in  which  three  or  four  generations  of  both 
mxes  live  in  apparent  amity  imder  one  roof  proves  that  the  Ghi- 
mm&  hare  great  power  of  self-repression. 

At  the  end  of  a  month  the  bride's  mother  sends  her  a  bpisket 
of  artificial  flom^ers,  that  she  may  make  acceptable  presents  to  her 
jmsng  neighbonL  No  bonnets  or  other  head-coverings  are  used 
i\  .  ^  I  .    .  »    ^  China,  and  flowers  are  worn  in  the 

At  the  end  of  four  months,  on  a  day  selected  as  lucky  by  a 
wbar'   **      '    '*  '         -^r  first  visit  to  her  mother,  unless 

Jly  unsafe  for  her  to  leave  her 
or  her  old  one.    The  length  of  the  brido*8 
CUy  ui  '  t.R»  varies  in  different  villages.     In  some 

■be  remii  ^1  in  her  mother's  house,  and  in  others  it  ia 

oooddor*  if  she  does  not  return  the  same  day,  ho* 

foretliaa*..  ..    .....  ...    village  chimneys  indicates  that  supper  is 

betng  eookecL  But  any  circumntance  that  renders  either  of  the 
families  unclean,  and  therefore  impropition!!^  to  liu^k,  pr*  lie 

bridt-  fr>jm  having  thlB  outing,     Unckanl]iic>8  is  uf  tv.  > — 


246  THE  POPULAR  SCIENCE  MONTHLY. 

that  which  results  from  a  death,  and  that  which  follows  the ' 
of  a  child.    They  are  distinguished  as  that  of  bad  fortune 
that  of  good  fortune,  the  former  continuing  three  years  and  ^ 
latter  one  month.    Were  the  bride  to  approach  any  unclean 
son,  she  would  herself  incur  the  danger  of  becoming  an 
cause  of  calamity  among  her  relatives.    During  the  first  1 
months  after  marriage  she  must  carefully  guard  against  expo^ 
to  any  influence  adverse  to  good  luck. 

A  neighbor  of  a  Chinese  friend  of  mine  had  one  dauglil 
an  only  child,  of  whom  she  was  passionately  fond.     Thej 
was  married  oflf  when  sixteen  years  old.     When  the  first  f 
months  were  nearly  past,  her  mother's  neighbor  died,  and 
visit  to  her  old  home  had  therefore  to  be  delayed  for  a  hund 
days.    Before  this  period  of  the  neighbor's  daily  worship  of 
manes  had  passed,  the  bride's  mother-in-law  died,  and  she  \ 
to  go  into  mourning  for  three  years.     Just  before  she  put 
mourning,  she  bore  a  son,  and  that  made  it  necessary  for  he 
again  delay  her  first  visit  to  her  mother's  house.    Her  mot 
meanwhile,  became  subject  to  hallucinations,  under  which  she 
quently  saw  her  child  entering  her  door.    She  said  she  could 
tinctly  perceive  her  face,  could  discern  every  detail  in  her  dl 
and  could  hear  the  jingle  of  her  bangles.    She  would  excli 
"  O  my  child,  you  have  come ! "  but,  when  she  clasped  the  via 
she  found  only  empty  air  in  her  arms.    At  last  the  daughter,' 
had  all  these  years  been  but  two  miles  away,  really  came  to  i 
her  mother.    The  two  embraced  each  other  and  wept  aloud ; 
thereafter  the  mother's  hallucinations  ceased. 

After  the  first  visit,  a  married  daughter  may  go  to  the  h 
of  her  parents  at  any  time,  and  they,  after  the  birth  of  her 
child,  may  occasionally  go  to  see  her  in  her  husband's  house. 


NATIVE  LIFE  IN  BRITISH  BORNEO. 

Br  D.  D.  DALT,  Assistaiit  Buxdsnt.* 

THE  author  gave  in  this  paper  a  personal  record  of  two  ei 
rations  which  he  undertook  from  the  east  and  from  the ' 
coast  of  North  Borneo  to  countries  and  tribes  in  the  interior,  1 
erto  unvisited  by  the  white  man.  Having  left  Sandakan, 
capital  of  the  territory,  in  August,  1887,  and  ascending  the  S 
batangare,  the  largest  navigable  river,  the  first  place  of  ino 
tance  reached  is  Malapi,  within  twelve  miles  of  the  famous 
manton  bird's-nest  caves,  and  the  depot  for  their  product. 
nests  collected  here  are  valued  at  $25,000  per  annum^  and 
*  Abridged  from  the  aathor'a  paper  before  the  Royal  Geographical  8oel< 
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\y\rh\z  to  Uio  North  Borneo  Oovermoent  a  yearly  rental  of 
t  of  the  vtiulta  in  the  caves  is  estimated  to  be  nine 

hunartil  lect  higb«  An  idea  of  their  population  may  be  got  from 
the  5iat4!ment  that  a  steady  column  of  the  swifts  {CaUocaUa)  in- 
habiting them  has  been  timed  by  the  watch  to  fly  for  three  quar- 
tera  of  an  hoar  from  one  of  the  ai>ertures.  Passing  Bod  Lagit^ — 
"which  means  the  hill  to  the  skies,  a  legend  recording  that  it 
f  reached  to  the  heavens,  but,  owing  to  the  wickedness  of 

4;-  *..**«i*itiknts,  had  Hubsided  to  its  present  height  of  four  hundred 
ff**t** — ^and  a  hill  of  limestone  called  Chuko  Besar,  which  con- 
tainji  ikome  small  eaves  and  yields  a  few  hundred  bird Vnests  each 
f  oar*  the  explorers  visited  one  of  the  owners  of  the  Batu  Timbang 
€»vwi«  of  which  two  native  rajahs  share  the  proceeds  in  alternate 
jrosrs.  They  are  situaleil  on  the  river  Quamute,  a  branch  of  the 
Khmtiatangttrey  and  are  difficult  of  access  on  ticcount  of  rapids. 
Scnne  of  ike  btrdVnests  are  of  the  best  white  description,  but  the 
t  '*  n id  mixeii  with  feathers.    Still  further 

u^  I  a  the  Melikop  branch,  and  eightt*en 

lliiiidr«?<d  and  ten  feet  above  the  sea-level — ^are  the  Obang-Obang 
liOMNiloiae  cftveSy  which  had  not  hitherto  been  visited  by  Euro- 
lieaot.  The  first  cave  reached  after  a  three  hours'  climb,  the  last 
half-hour  of  it  over  slippery,  moss-grown,  limestone  bowlders, 
is  the  motrt  valuable,  but  can  be  approached  only  by  experts  in 
elimbing.  The  entrance  is  a  small  hole,  four  feet  by  four  feet,  and 
is  closed  by  a  wooden  grating  so  as  to  attract  attention  to  the 
spoit  ••  othenrise  the  unwary  traveler  might  suddenly  be  pre- 
dtpiimied  to  the  depths  below.  Every  two  months  this  doorway 
isapeti^  and  the  climbers  let  themselves  down  into  the  caves  by 
smuts  of  rattans,  and  gather  all  nests,  large  and  small.  This 
ViAkffi  six  fieiisond  per  annum.  The  same  periods  are  observed  in 
ftattlUsotioiis  at  the  Senoban^  caves  in  the  Ulu  Penungah.  ''  The 
iSMOnsftt  Gomanlony  Batu  Timbang,  Madai,  and  Segalong  num- 
lisr  two  or  throe  during  the  twelve  months,  and  these  are  too  few, 
aooordfal^  to  iho  Tungara  tribe.  They  nuiintain  that,  by  collecting 
&oqiifmtl3r — say  six  times  per  annum — they  procure  white 
t  in  finst-rate  order,  though  some  of  these  nests  are  yoimg  and 

-  !.and  that  the  Sulu  traders  give  them  a  higher 
I 'nee.     I  noticnl  a  great  scarcity  in  swifts  and  a 

h  ance  of  bats,  which  might  be  attributed  to  the  t-oo 
•n  of  nests,  which  prevents  the  sw^ifts  from  brt^* 
I'Obang  Mountain  runs  north  and  south,  and  is 

u  len^h.    There  are  seven  entrances  to  the  vaults 

of  the  range,  all  situated  close  to  each  other*  Five 
of  Ibess  vaults  do  not  contain  any  birdVnests,  there  being  no 
swiftSy  only  hat^  '  '^    Tlie  only  chamber  that  can  be 

^tert-d  by  nriv  :i  udvid  at  climbing  on  rattani»  to 
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tlie  roof  of  the  vault  is  only  fifty  feet  tigli,  and  eontaias  both 
bats'  and  swifts*  nests.  Tlie  bat«'  nests  are  similar  in  form  to  ikir 
swifts-,  but  are  made  of  moss  only,  which  these  mammalia  pick 
off  the  limestone  bowlders  outside. 

At  one  stretch  of  the  lower  Kinabatangar©  several  villagw  bid 
been  abandoned  some  years  previously  on  account  of  the  niva|{M 
of  small-pox.  When  asked  their  age,  many  natives  would  aiwwft 
that  they  were  so  many  years  old  at  the  time  of  the  last  epidtotie 
of  this  disease.  The  usual  interval  between  the  visitations  wii 
eighteen  or  twenty  years;  and  the  old  men  would  t^ometiiiiM 
acknowledge  t^  having  seen  the  ravages  of  three  or  four  ept- 
demies.  Another  settlement  had  been  abandoned  on  account  of 
the  voracity  of  the  crocodiles,  which  had  mastered  the  art  «( 
overturning  boats  and  devotiring  their  occupants.  Tlie  crocodilos 
are  very  numerous  in  these  fresh-water  rivers,  and  many  natiree 
are  taken  by  them  every  year.  At  a  place  further  up  the  river,  a 
large  one,  fourteen  feet  long,  was  towed  to  the  bank  close  to  tbe 
house  where  the  author  was  staying.  "There  was  much  yj 
manifested  by  the  Muruts  at  it-s  capture,  as  it  had  eaten  a  br- 
in-law  of  the  chief.  Pieces  of  the  bones  and  skull  were  fouiiu  ui- 
side,  and  brought  to  the  house  with  a  good  deal  of  merriment,  A 
chief  who  has  many  wives  has  usually  many  brothers-in-law^  and 
he  is  obliged,  in  a  measure,  to  assist  or  support  the  latter.  Tb/6 
loss,  therefore,  of  a  brother-in-law  more  or  less  is  not  only  imma- 
terial, but  rather  a  merciful  dispensation;  and  so  there  waia  as 
much  joy,  feasting,  and  congratulation  as  if  Maharajah  Olmn  hiwl 
been  presented  by  one  of  his  wives  with  a  new  baby. 

*^The  Munit/' we  are  informed,  *' does  not  wear  any  eiutiiJUA, 
but  sports  a  bit  of  bark  in  front ;  some  strings  of  coUired  beads 
encircle  his  head,  a  few  charms  hang  around  his  neck ;  he  catricfli 
a  spear  as  though  he  feared  no  man,  and  annexes  a  r  % 

when  he  is  *  off  with  the  old  love.*    The  women  and  cli  j  n> 

much  neglected." 

Where  the  river  passed  through  a  largo  uninhabit^xl  jungle 
forest,  **in  both  banks  were  compressed    heaps  of  le-avi*®  and 
wooden  cJebris  from  four  to  ten  feet  thick,  that  hiul  ht%m  washnl 
down  by  floods.    WTiere  the  river-water  had  washed  port  »^^  *^*- 
layers  away,  the  section  of  the  bank  presentetl  the  apf >€>arai 
a  cutting  in  a  hay-j?tack.    These  largo  deposits,  if 
ma3%  after  many  centurieg  of  compression,  form  int^   .   .... 
station  near  the  Batu  Timbani?  caves,  where  the  traveler  n 
a^    '      '■ '1  the  n<'  '      ■    ■    "-'  ■  ■  ^'   ■    "  '    '       ■     ' 

It  ti*,  adai 

Mvm  the  women,  holding  each  other's  hiuidd,  moved  in  • 
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I  toned  to  different  keys,  and  wooden  drums.    The  next  en- 
imenl  was  given  by  a  party  of  some  twenty  men  and  women 
liag  an  i  Mon  over  some  medicine  which  wavS  to  be 

ligtered  to  t  tv    "  They  all  held  pahn-branches  in  their 

i^  which  they  waved  in  graceful  imison  and  in  perfect  time 
'  iliovLB  cadence  of  their  voices.    The  women  sang  one 
li  .  men  took  up  the  B<:)lemn  refrain  in  a  sort  of  Grego- 

Shant.  They  danced  gracefully,  holding  each  other's  hands, 
ig  around  the  mysterious  object  of  their  charms ;  both  the 
ig  and  idngtng  are  continued  until  the  sorcerer  declares  that 
?I1  has  been  worked  over  the  medicine.  It  should  bo  stated 
\  Tamhanuahs  declare  that  after  death  their  souls  find  rest 
\  on  the  top  of  the  great  mountain  Kinabalu,  as  their  f ore- 
\  believed  Ix^fore  them."  A  curious  mausoleum  was  visited 
Imbok.  It  was  built  of  solid  bilian-wood,  a  material  of  long- 
riing  qualities,  and  the  ends  of  the  prettily  ornamented  and 
ited  po«ts  and  beams  were  carved  into  grotesque  heads  of  ani- 
It  contained  some  thirty  or  forty  brxlies,  and  was  sur- 
by  fruit-trees. 

b,  where  a  police  station  was  established,  many  of 

found  living  and  keeping  their  stores  in  houses 

ipon  large  bamboo  rafts,  called  Ian  teens,  which  were  made 

the  banks  by  rattans.    The  people  at  one  of  the  villages 

this  place  had  never  seen  a  white  man  before,  and  when  Mr. 

si  arrived  the  women  and  children  ran  away  and  hid  them- 

in  one  of  the  back  rooms,  and  the  men  looked  "  nervously 

tiousi^"    They  examined  his  arms  and  chest,  and  were  very 

at  the  idea  f>f  his  skin  being  white,  "which  they  seemed  to 

au  absurd  freak  of  nature.  .  .  .  They  all  smoke  from  mom- 

ni^ht,  and  out  of  pipes  that  have  brass  mouth-pieces  and 

b»M  ^  h  as  are  used  by  the  Dusum  tribes  of  the  west 

1.  iceo  is  grown  by  themselves,  and  retains  a  green 

[bjr  their  process  of  fermentation*  .  .  .  They  have  not  yet 

iV  "     I ns  or  of  gunpowder.  They  had  not  previously 

Ind  breech-loader,  and  when  I  opened  mine  to 

a  cartridge,  they  exclaimed, '  Oh,  it  is  broken ! '     I  brought 

r  of  the  swifts  that  build  the  edible  bird' s-nests,  and 

to  be  very  small,  and  to  have  a  patch  of  white  on  the 

jumj  tail    The  men  wear  only  the  loin-cloth;  the  women 

[but  one  garment,  viz.,  a  short  petticoat,  which  is  kept  up 

tliM  UTiist  by  coils  of  brass  wire ;  the  young  girls  have,  aa 

^iitkin,  coils  of  brass  wire  from  the  ankle  half-way  up  to  the 

^\..,  .  i-.*)i  ig  woven  from  the  thread  made  from  the  cotton- 

\hti  li  grow  luxuriantly  around  their  houses,  and  the 

10  kind  of  spindle  for  making  thread  as  is 

„.  ,_,r>  --     Dusums  of  the  west  r«>n-.i.  Iiolillng  the  cotton 
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in  the  left  hand  and  occasionally  giving  a  twist  to  the 
with  the  right  hand.    The  people  know  of  no  other  mine 
sides  coal  and  iron  pyrites.    Their  houses  ac(^ 
to  fifteen  persons,  and  they  do  not  keep  pigs  ui 
other  sea-coast  tribes  are  in  the  habit  of  doing.    Their  sIcmj] 
hours  are  peculiar*    No  bedding  is  used,  but  they  sleep  on 
till  about  midnight,  when  they  wake  up  shivering  with  th« 
of  these  inland  mountains*    A  fii'e  is  then  lighteil  on  a  large, 
shaped  hearth^  that  is  made  of  clay  in  the  center  of  each  \\ 
and  all  the  inmates,  young  and  old,  sit  round  the  fire  ontil  \ 
in  a  crouching  attitude,  telling  long-winded  stories,  somel 
nodding,  and  sometimes  leaning  against  his  or  her  neighbor 
head  resting  on  the  knees.    Their  chants  at  night-time  are  d 
and  monotonous  in  tone.     For  striking  a  light,  the  men  ca: 
their  waist-belt  a  small  bamboo  prettily  carved,  in  which 
tinder  and  a  bit  of  porcelain  are  kept  out  of  the  rain.    By  ho! 
the  tinder  and  the  piece  of  broken  plate  in  the  i^  '     ' 
striking  it  sliurp  on  the  side  of  the  bamboo,  the  tin 

One  of  the  objects  of  the  expedition  was  to  put  a  stop 
head-hunting  raids  between  the  Murut  tribe  and  V  ' ;  '  ' 
enemies  the  Peluans,  the  latter  not  ropresenting  a  } 
but  the  aborigines  of  the  interior  generally*  **The  Muru 
very  frank  in  naming  and  numbering  the  heads  they  ^ 
and  I  foimd  the  debit  and  credit  account  to  be  as  i 
Muruts  have  taken  twenty-six  heads  of  Peluans,  the  Peluans 
taken  thirty-one  heads  of  Muruts ;  balance  in  favor  of  the  Pet 
five  heads,  and  also  four  Muruts  who  were  wounded  in  thf 
affray.  Kach  tribe  distrusts  the  other,  and  i)eace  can  be 
made  by  the  Peluans  paying  a  commensurate  amount  of  1) 
money  in  compensation  for  five  heads  that  stand  against  t| 
Word  was  therefore  sent  to  the  Peluans  to  coif 
at  an  appointed  time,  with  guarantee  of  safen  i 
chiefs  of  the  two  sides  had  been  brought  together,  '*  the 
chiefs  r  H-ed  taking  the  oath  by  choppir.      .' 

ling  w  1  I  r  vigor,  repeating  the  words  of  S 

voice,  until  tt>ward  the  end  they  appeared  quite  excited, 
chief  took  the  oath  and  then  a  Peluan,  turn  about,  am: 
oath  takes  six  or  seven  minutes  to  repeat,  it  took  a  long 
following  is  a  prMis  of  the  form  of  oath,  each  -f  de; 
at  the  stick,  until  it  is  finally  choppe<i  int^  little  hi 
the  Government  of  the  British  North  Borneo  Company 
Sandewar  +  and  the  Pcluan  +  people  are  now  of 
1  kill  a  Sandewar ''  (if  a  Poluan  is  swearing)  "  man  ,    . 
the  water,  may  I  not  be  able  to  drink  + ;  when  I  go  to 
may  I  not  bea^ ' 
die  4-.  miiv  nr  'li 
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f ,  may  a  eroecxlile  swallow  me  +,  may  th*'  i^^^-s  never 

my  fowl-houso +,  may  I  never  catch  a  tish  when  I 

^Shing  -ff  ttiay  tny  life  be  ended  +,    I  cut  this  stick  +  as  if  I 

I  choppiBg  my  own  head  off  +.  The  Great  Spirit  is  my  wit- 
nesi-l**  May  this  stick  ^ow  into  life  again  +  if  I  ever  kill  or 
take  any  more  h(»d8+^  and  I  follow  all  the  customs  of  the  British 
North  Borneo  Company +,  and  I  take  this  oath  with  a  sincere 
beari  +,  and  I  fthall  pay  the  poll-tax  of  the  company  +," 

Olit^  of  the  Murut  chiefs  "  was  chopping  away  nt  tho  sticky  re- 
paating  the  oath  in  a  loud  voice,  when  he  came  to  the  part  *may 
my  wife  die*  (If  ever  I  take  another  head),  when  he  stopped  short 
ar  *  *  '  1  with  a  grim  smile;  'I  have  no  wife;  you  Peluans 
c»i  iiiiail  long  ago*;   and  the  Peluans  gave  a  shout  of 

langhUir  in  which  he  joined,  the  crowd  around  rolling  on  the 
graaa,  convnlsod  with  merrinient.  This  would  denote  that  the  re- 
taliAticm  in  taking  heads  does  not  proceed  from  a  spirit  of  affec- 
ticm  for  the  departed  relatives,  but  rather  from  a  sense  of  revenge 
or  t^ndtHitt  engendered  by  a  feeling  that  shame  has  been  cast 
tipi>n  tlie  tribe  by  h>sing  one  of  the  family  at  the  hands  of  the 
enemy*  Anotlier  illustration  of  the  indifference  with  which  the 
people  regard  tlie  head*hunting  custom  was  afforded  at  a  chief's 
hoQiewbpre  fifty*two  human  heads  and  pieces  of  human  bones 
IT*      '  ~    Ml  the  rafters.    The  skin  of  some  of  the  faces  was 

•«*  ^  1  that  the  expression  could  still  be  recognized/* 

Mr*  Daly  eacplaiuod  that  he  could  not  eat  his  evening  meal  in  a 
^whwo  f'f  npuded,  and  asked  that  they  l>e  cut 

This  I    .  t  and  his  sons*' cheerfully  complied 

vttlir  but  with  a  bland  smile  of  patronizing  pity  at  the  white 

'  '      -^s;  and  so  to  humor  me  they  took 

h1,  huddling  them  together  in  rattan 

I,  put  them  away  at  the  back  of  the  house ;  doubtless  they 

<^A  as  drawing-room  ornaments  after  my  departxira^ 

II  A  that  great  improvement  in  the  order  and  civiliza- 
tion »  \\  anil  in  personal  security,  has  already  resulted 
from  ;*.^    ^...,^^.^011  by  the  British  North  Borneo  Company, 


[Tbs  blslMr  MientlSe  dtdoctionft,  which  coatd  not  hare  been  reached  without 
ild  of  a  HiftitLy  la  which  iixiii^Datioii  had  a  share,  are  in  tttanding  coDtra/lic- 
9ga  10 1&«  often- reprat^  dktum  that  science  Is  vo\d  of  Imafn nation  and  the  plaj 
sf  l&o^glit  Nnrtoo,  Keplar,  Bacon,  HelmholtE,  Lyell,  Owen,  Darwin,  and  Paa- 
lmr«ai#  dtsl  lij  a  writer  in  ''Th€  lancet"  as  in^ienttfic  inrcstiiriitorti  re]>r^ 
ttstiai  tbt  T«ry  lii|^««t  tjpo  of  r  ton  of 

tW  |M»0t  war*  QcrHed  with  tht  >•    To 

fimruMit  <dtnli6c  siudj  a*  «^  piny  for  emotioQ  im  fa)*^!<.     "'  No  poei*a 

ft^it^  i*«n  *^tiAl  In  iinuiilettr  ti.^  : ,.  ^  -a in  generaliintions  of  frclcnce,  ii^vitatiun 
at  jf*  bimUnir  together  tiie  nnivcrae  of  matter,  the  other  tmiUog 

Into  a  uam;^»D\out  whole  the  imtTono  uf  Uftj/^ 
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ANIMAL  ARITHMETIC. 

Bt  Madams  CL^MEKCE  HOFEB. 

ALL  degrees  of  arithmetical  aptitude  may  be  fouii'i 
the  human  races,  from  the  genius  of  a  Newton  aji 
place  to  an  absolute  inability  to  conceive  the  abstract  u\a 
number  aside  from  concrete  facts  furnished  by  direct  jwrr^  ,  >    ii, 
The  savage  is  not  dehcient  in  the  perception  of  the  mnlti;/.. .    H^ 
never  confounds  one  tree  with  two,  or  two  with  three,  or  fuui; 
and  is  well  aware  of  the  difference  between  two,  three,  or  ten  men, 
when  he  is  going  out  to  fight  them*    The  thing  that  ho  can  not 
do  is  to  aljstract  the  idea  of  a  number  from  the  things  to  which  it 
is  attached,  and  generalise  it,  without  reference  to  the  conrr>^*h^ 
objects  with  which  he  has  seen  it  associated.    He  may  c< 
hend  two,  because  it  is  associated  with  his  two  hands  hj   '  u 

feet ;  three,  by  the  aid  of  the  triads  with  which  he  is  n    ,  \, 

and  of  the  triangle  with  which  those  objects  may  be  arr  \ 
four,  from  the  four  limbs  of  animals  and  the  four  coniens  ui  u 
s(|uure.  But  his  ability  to  form  such  cuuceptions  is  very  lim- 
ited. The  first  steps  in  learning  in  this  direction^  in  savagis  and 
children,  are  to  distinguish  the  abstract  notions  of  unity  and 
plurality,  and  in  plurality,  of  two  and  three  from  larger  phirali- 
ties.    The  difficulty  in  the  way  of  their  reaching  a  *  ol 

abstract  numbers  is  their  mability  to  form  a  mental  r  a- 

tion:  four  trees  not  being  identical  in  the  savage's  tlj<  M 

four  stones,  he  can  not  imagine  that  there  is  anything  cottuaciQ 
between  them.  Nevertheless,  he  can  distinguish  clearly  enoogli 
between  four  trees  and  three  others,  and  the  two  gi*uup8  wiB 
leave  quite  different  im  ns  in  his  mind.    Four  trc«e  m  A 

row  will  also  make  a  lii  impression  from  four  tret®  ini 

square.  He  is  most  struck  with  diiferences  of  dhslributioii  k 
space,  and  derives  from  them  his  notions  of  difTereiicea  in  phi^ 
rality.  While  he  is  a  poor  arithmetician  ho  is  a  jrood  io^am^ 
trician. 

It  is  by  the  exercise  of  this  faculty  that  he  fimib  .  ,  h> 

readily  where  he  has  once  gone.    He  recoguizus  a  w< "   .  v« 

been  in  by  the  relative  distances  apart  of  the  trees,  their  h 
jsi^es,  the  inclination  of  their  trunks  to  one  anot^  ■'•  **     •  - 

leir  masses,  and  their  kinds.    He  learns  thc^ 
rttliof  and  accidents  of  the  groun<l,  the 
ami  a  thousand  details  which  ho  fixes  up*,. 
glc  keen  observation  so  clearly  as  to  givo  ii 
f  -  with  him.     II: 
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ptrfpeeiiTe.    Bot  in  all  hig  comparisons  of  present  ond  past  sen- 
nliiifi^t  (lofinito  notiomi  of  number  rarely  have  any  part. 

Tli  '  ^n  the  dovi^lopment  of  the  power  of  counting 

lod  •  notions  among  the  different  human  nices 

afaould  make  us  eatttious  about  accepting  the  accounts  of  those 
who  l*  '  ^'    ^  lis  can  be  taught  to  count.    It  is  ex- 

tms4^  ;,  that  animals,  however  intelligent, 

wiihoot    !  /  *,  should   acquire  precise  ideas  which  human 

fUci  *».f  I  lu  apprehending  only  by  the  aid  of  language  and 

ioii« 

The  ammal  can  distinguish  relative  sizes,  but  the  measure  of 
qaanliticM!  ei9ca{K^  him.  Like  the  child  and  scivage  of  inferior 
deirelopmontf  he  can  only  distinguish  between  few  and  many, 
between  unity,  duality,  and  plurality,  the  various  degrees  of 
which  must  inevitably  be  more  or  less  confused  in  his  pereep- 
tiona.  He  knows  facts,  but  be  distinguishes  them  chiefly  by  their 
O!  ■      •'  \  rather  than  of  succession  in  time; 

ai:       .  ,  i  ..     X  a  his  brain  in  views  of  the  whole,  of 

vhlch«  not  being  able  to  separate  them  from  the  others,  he  can 
n^  '    '  '^h  the  similar  piarts   enough  to  count  them.    His 

r*v  f  places  is  a  succ€»ssion  of  kaleidoscopic  pictures,  in 

whii!h«  among  the  moving  forms  and  successive  sounds,  he  marks 
4  him,  what  giveR  him  pleasure  or  pain,  what 
•  L-tfl  or  answers  to  his  wants,  what  arouses  fear 
or  desire  in  him.  If  he  shouhl  go  so  far  as  to  count,  it  would 
\m  cittly  those  objects  which  interest  him  with  a  xnevv  to  his 
Meartty, 

Tlie  waif  and  the  fox;  for  instance,  can  distinguish  whether  a 
>k  u  guard^'d  by  one  or  two  dogs,  but  can  not  tell  any  better 
Ihati  we  can  how  many  sheep  there  are  in  the  flock;  but  if  they 
m»  oni*  or  two  wimrat^^d  f  rt»m  the  rest,  they  will  attack  them.  In 
ihi*  same  way  we  can  distinguish  the  foi-ms  of  two,  three,  or  four 
poplan  00  th<*  bank  of  a  stream,  while  we  can  not  tell  the  number 
oCtrera  ii?  ^  are  always  inrlined  to  >  7ite  it. 

It  if  \\  ion  of  lines,  directions,  ^  .      ni^^  iu  the 

whalew  rather  than  of  numbers,  that  the  animal  acquires  the 

'it  hiis  passed  over,  •     '     '  '    i*^ 

,1  its  enemies.     It  r;i  I'J 

ri  and  measure  distances,  as  the  savage  does;  and,  like 

*^  ^    '      *^     -        '^        "  *  V       'to  reach  the 

A  that  no  cal- 

of  any  number  of  units  enters  into  this  intelligence* 

^""*  ■  -  —  f^es  a  wood  or  a  fallow  ground,  he  is 

.  to  describe  all  the  curves  anil  all  the 

to  avoid  or  turn  the  r/"  n 

1th  of  the  ditch  whv  1 


t 
IK  has 

ti 
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and  find  the  point  where  he  can  pass  a  live  hedge.  This  me 
cal  instinct  is  exercised  spontaneously  in  him,  by  virtue  of « 
theorems  of  which  he  has  no  analytical  consciousness,  but ' 
he  applies  with  a  precision  that  defies  the  ingenuity  of  mathli 
ticians.  Force,  speed,  mass,  space,  and  time  are  calculated  i| 
equation  in  which  the  means  are  closely  adapted  to  the  end,  \ 
a  marvelous  economy  of  efforts,  and  by  the  quickest  if  not  iJij 
the  shortest  way. 

In  his  relations  with  man,  attentive  to  the  will  of  his  ma 
whose  language  he  has  learned  to  understand,  partially  at  Ii 
the  dog  comprehends  whether  he  must  go  or  come,  run  or  i 
But  he  attends  less  to  the  phonetics  of  the  words  than  to  tb 
tonations  of  the  voice,  the  direction  of  the  glance,  and  the  | 
ures. 

The  horse  knows  whether  he  is  to  go  to  the  right  or  left 
the  energetically  pronounced  interjections  "gee"  and  "haw,** 
he  measures  the  extent  to  which  he  must  veer  in  either  direc 
by  the  pull  on  the  bridle,  so  much  as  to  turn  quite  round  if 
pull  is  at  once  energetic  and  quick.  If  the  strees  is  equal  i 
both  sides,  he  stops  abruptly  on  his  haunches.  He  learns  the 
guage  of  the  stable  in  a  very  short  time,  much  less  than  it  t 
to  train  the  horseman.  But  there  is  no  notion  of  numbers  i 
although  the  horse  is  very  sensitive  to  musical  rhythm. 

We  can  not,  at  a  glance,  estimate  the  number  of  men  in  a : 
ment,  but  we  can  calculate  it  rapidly,  when  we  have  noticed 
number  in  a  line,  the  number  of  lines  in  a  company,  and  the  i 
ber  of  companies.  We  are  still  more  incapable  of  distinguia 
one  hundred  points  in  rows  from  ninety  or  one  hundred 
twenty,  without  dividing  them  into  tens.  But  an  animal,  w 
has  no  faculty  of  numerical  abstraction,  or  of  unities  of  diffi 
orders,  or  of  multiplication,  would  be  absolutely  incapable  of 
forming  this  operation.  When  small  numbers  of  concrete  tl 
are  in  question,  however,  the  aptitude  of  animals  to  distinf 
these  numbers  is  evident,  and  is,  moreover,  indispensable  to 
existence.  A  wolf  or  a  boar,  which  could  not  perceive  how  z 
dogs  were  attacking  it,  would  not  know  how  to  defend  itself ; 
if  it  counts  them,  it  is  by  means  of  the  tactics  by  which  it  op; 
them,  and  in  which  it  follows  geometrical  rules ;  for  if  four 
attack  it,  two  on  the  right  and  two  on  the  left,  it  retreats,  fi 
them,  so  as  not  to  be  between  them,  but  to  hold  them  as  mu< 
possible  in  front  and  within  reach  of  its  tusks.  But  if  the 
is  too  numerous,  the  animal  becomes  wild,  loses  a  clear  noti 
the  number  of  its  adversaries,  and  bites  at  hazard  the  one  ^ 
presses  closest  upon  it.  A  man  in  a  similar  situation  wou 
"^ii^h  the  same. 

-da  have  at  least  a  vague  idea  of  the  number  of  q^ 
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their  neeta,  for  we  can  not  take  one  out  without  causing  in  them 
a  disquiet  that  becomes  greater  if  we  remove  more*    But  they 

nv  ■     '  *'      '■  '  vhon  their  eggs  are  only  diBarranged,     Is 

lti  '  al  arrangement  of  the  eggs  is  changed  ? 

PIto  dggn  or  four  make  a  symmetrical  arrangement  as  the  bird 
'*  *"  '*    '        But  if  gome  are  taken  out,  and  three,  or  two, 

.  the  disposition  is  very  perceptibly  changed. 
When  the  little  birda  have  been  hatched,  the  differences  in  their 
liz'  ^  '  Mn«i85«,  figure,  and  voice,  give  the  mother  a  means  of  dis- 
til li?  xhtmx  inilivndually.  And  even  the  eggs  are  perhaps 
Qoi  e*ti  in«  ile  to  her  as  to  lis  ;  for  seicual  and  maternal 
instinct  Cx^^\  ^  .  j.: ml  faculties  in  these  matters.  The  domestic 
fowl  ieems  to  b«i  less  intelligent  in  such  things  than  sparrows  and 
ot  i  !  binls,  but  this  is  because  domestication  has  modified 
he:  ,-..:.ixi^ 

OaUi  certainly  know  how  many  kittens  they  have,  but  they 
lesi"    ^         )  by  the  loss  of  one  of  them  according  as  mom 
left     I  iiothor  loses  one  of  four  or  five,  she  seeks  for  it 

i  little  while  with  considerable  anxiety,  and  then  becomes  recon- 
cH  *  '  *  '  '^^  If  only  one  is  left,  she  becomes  greatly  troubled, 
ail  taken  from  her,  her  distress  appears  extrome.    This 

mAj  be  because  of  the  pain  she  suffers  in  her  teats  when  the  milk 
to  be  removed,  Wlien  the  young  have  become  weaned,  she 
witneitti  their  disappearance  with  apparent  indifference. 
Dogi  hare  been  observ^ed  on  various  occasions  to  exhibit  pri- 
mnry  immerical  perceptions  in  the  concrete,  WTien  there  are  a 
niimHt^r  of  them  in  a  house,  they  quickly  remark  the  absence  of 
oi.  ns.    But  they  are  rarely  troubled  by  it,  and 

mij ...id  the  missing  one.  and  they  are  still  mom 

ready  to  tmke  notice  of  the  absence  of  one  of  the  members  of  their 
mfiie-'  ^        *^'  t8  are  more  easily  explained  by  the 

dasr  .,  ,;s   have  of   individualities  than   by 

—trilling  to  thitm  notions  of  unities  a^  forming  parts  of  numbers. 
The  itneqiiA]  degreed  of  attachment  which  they  ahow  for  the  dif- 
fiiroiit  members  of  the  family,  and  for  the  different  persons  who 
five  in  the  honae  or  visit  it,  proves  that  they  make  great  differ- 
tween  them.  The  idea  of  difference  between  several  per- 
olv^  and  supports  a  notion  of  their  number.  But  it  may 
•'d  up  in  their  total  perception. 
ling  a  hare  are  troubled  for  an  instant  if  they 
,  and  will  sometimes  stop,  as  if  they  were  uncer* 
!tt  to  follow.  Good  dogs  will  not  allow 
,  , :  :  from  the  scent  of  the  first  animal,  which 
/  tired«  When  tlie  sett*?r  pauses  before  a  flock 
>f  his  head  and  eyes  follow  the  birds 
!  L     If  the  iluek  is  lars-e,  he  can  not 
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estimate  their  number,  nor  can  the  hunter.    The  shepherd^ 
watches  his  flock  of  sheep,  and  goes  after  the  individual  i 
bers  that  wander  from  it.    But  if  one  or  two  of  them  have 
sold  or  carried  off  by  a  wolf  during  his  absence,  he  doei 
miss  them. 

It  is  wholly  improbable  that  the  so-called  learned  dogs,  n 
are  said  to  have  been  taught  to  count,  have  really  been  lift 
the  abstract  notion  of  numbers.  They  have  simply  been  tfl 
to  associate  certain  signs  or  words  of  their  master  with 
ticular  graphic  signs,  the  geometrical  figure  of  which  has 
impressed  upon  their  memory.  In  the  same  way  that  the  \ 
associates  the  words  "  gee !  '^  and  "  haw  I  *'  with  his  right  an 
left,  and  dogs  associate  the  sound  of  the  horn  or  trumpet  wit 
chase,  they  may  associate  with  figures  which  are  shown  to 
the  names  as  pronounced  of  those  figures,  but  without  coi 
hension  of  their  numerical  relations,  and  without  distingui 
them  in  any  other  way  than  by  the  difference  in  their  shape, 
may  bo  taught  to  arrange  them  when  commanded  in  any  paa 
lar  order,  without  it  being  necessary  to  suppose  that  they 
any  idea  of  their  arithmetical  significance. 

When  Sir  John  Lubbock  speculated  about  teaching  his  d 
read,  he  played  upon  this  faculty  of  associating  vocal  signs 
certain  forms  or  figures,  and  even  with  graphic  signs,  figur 
letters.  The  dog  certainly  had  no  comprehension  of  the  ideogr. 
value  of  the  figures  which  were  shown  him  drawn  upon  the  ] 
board ;  but  their  shape,  stamped  in  his  memory,  was  assoc 
with  the  sounds  that  were  spoken  to  him  when  they  were  s 
him,  and  with  certain  acts  that  he  was  to  perform  to  0 
caresses  and  rewards  from  his  master.  He  thus  soon  learn 
pick  out  the  cards  which  he  had  to  bring  to  ask  for  drink  oi 
or  to  go  out  in  order  to  have  his  desire  satisfied.  The  qui 
way  of  teaching  children  to  read  is  to  show  them  at  the  same 
the  ima<^e  of  the  object  and  the  word  that  designates  it,  so  tin 
two  sliall  be  associated  in  their  minds,  and  they  are  tempt 
sj)Pak  in  the  same  way.  But  to  appreciate  the  abstract  sei 
the  noun  or  tlie  verb  requires  a  degree  of  intelligence  and  : 
ti(?s  of  comparison  which  none  of  our  domestic  animals  has  1 
attained. 

It  would,  moreover,  be  very  extraordinary  to  find  in  an  a: 
so  far  removed  in  organization  from  man  as  the  dog  a  ^ 
itlentity  of  mental  faculties,  and  an  educability  which  is  wa 
in  entire  human  races.  It  is  enough  to  show  that  betwee 
intellectual  state  of  dogs  and  of  Bushmen,  Tasmanians,  and 
''•^^^s,  who  can  count  only  two,  and  then  say  "  many,"  the  ( 
s  as  slight  as  possible,  and  the  x>assage  insensible, 
is,  moreover,  evident  tliat  horses  and  dogs  know  as '% 
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,Tag9  that  they  liave  four  limbs.  Foxes  caught  in  traps  will 
use  the  most  ingenious  devices  to  extricate  themselves,  and  will 
(iTun  gnxiW  off  one  of  their  paws  rather  than  be  prisoners.  This 
requiree  an  effort  of  the  will  contrary  to  the  instincts,  surpassing 
the  decree  of  moral  energy  of  which  most  men  are  capable ;  and, 
ftr  '  '  '  the  act  demonstrates  a  power  of  applying  means 
li>  11  is  an  act  of  intelligence  not  less  complicated 

than  the  effort  required  for  counting  twenty  on  the  fingers  and 
as  is  the  manner  with  most  savages. 

The  faculty  of  abstraction  and  generalization  is  developed 
exclusively  by  the  aid  of  descriptive  and  ideological  language, 
which  classifies  things  and  acts  under  different  words  or  auditive 
imager*     With  inferior  races  this  faculty  is  weaker  in  proportion 

their  hinguage  is  less  analytical  and  less  rich  in  abstract  terms, 

i»  imfKissible  to  excite  it  in  an  animal,  because,  in  the  absence 
of  a  language  common  to  man  and  him,  he  is  destitute  of  every 
mmns  of  acquiring  it.  There  is  really  no  bridge  between  animal 
and  human  intelligence.  While  our  language,  being  descriptive 
and  objective,  associates  a  soxrnd  with  each  visual  image,  the  lan- 
guage of  the  animal  only  expresses  emotions  and  passions.  As  a 
rule,  it  is  as  untranslatable  to  us  as  our  language  is  to  them.  It 
ii  anly  when  we  try  to  paint,  describe,  relate,  and  express  ideas, 
that  they  can  not  understand  us,  for  nothing  is  easier  than  to 
cause  them  to  share  our  emotions,  tenderness,  anger,  or  hatred. 
They  understand  our  mimicry  better  than  we  can  understand 
tbmr»,  and  by  mimicry  we  can  make  them  understand  the  causes 
of  our  emotions  of  a  certain  kind.  The  only  condition  is,  that  we 
\m  dtifkling  with  species  of  a  social  nature. 

Whwn  a  hunting-dog  sees  his  master  with  his  gaiters,  carrying 
his  game-bag  and  gun,  he  understands  that  he  is  to  go  with  him. 
He  may  even  have  acquired  the  habit  of  associating  the  recollec- 
tion of  a  sound  with  these  objects,  and  thus  know  the  names  by 
whioh  we  demgnate  them  in  the  language  which  he  hears  us  speak. 
He  may  also  be  taught  to  fetch  the  gaiters,  shoes,  and  game-bag 
when  told  to  do  so.  If,  when  he  has  brought  one  shoe,  he  is  told 
to  fetch  the  other,  he  understands  that  there  are  two.  To  this 
fv^'    '  '  '    '   ^  the  notion  of  duality.    He  can  not  be  igno- 

ra  uted  thisoixier  several  times,  that  the  words 

^th«5  other  '*  mean  the  second  shoe.  If,  after  having  been  trained 
by  an  En-j^  ^  '  '  r,  he  passes  over  to  a  Frenchman,  he  learns 
that  hi?« '  means  the  same  thing.     He  takes  no  notice 

of  i  **rence  in  the  sound  of  the  words,  because  they  are  both 

Hi  '^   **^    ^-^...^  -^  rRntuation  and  intonation,  and  under  the 

hi.  ugs.    To  him  human  speech  is  a  yelping, 

which  ho  inlcrpreta  by  the  same  rule  as  he  does  his  own  ejacula- 
iioiuL 
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A  second  tmit,  added  to  the  firsts  is  in  retality  tht»  bef^x 
all  numeration  and  the  foundation  of  arithmetic.    As  thei 

human  races  that  have  never  gone  further^  we  i  >     '        t 
prised  if  animala  atop  there.     But  they  do  not  st-  v 
go  on  from  this  by  successive  additions,  while  we  havl 
the  stage  of  multiplication,  and  have  framed  arbitrar 
of  numeration,  and  have  thus  made  of  calculation  an  ari| 
on  ideal  notions.    Animals,  on  the  other  hand,  have  a  co^ 
notion  of  numbers  more  liighly  develojied  than  we  guj 
perhaps  more  highly  develope<l  than  it  is  with  us,  in 
as  abstraction  is  less  easy  with  them.    We  need  not  euj 
the  animal  is  destitute  of  all  abstract  notions  and  incaf 
generalization.    Far  from  it ;  but  the  general  notions  b€ 
of  resemblances  and  the  individual  notions  of  dtffere 
more  struck  than  we  are  by  individual  characteristics, 
again  approaches  the  child  and  the  savage,  neither  of 
the  generic  notion  of  man.     The  child  has  the  indi^'idi 
of  its  mother  or  its  nurse,  whom  it  distinguishes  from 
persons  around ;  but  the  generic  notion,  composed  of  all  f^ 
mon  traits  of  the  persons  around,  is  of  slow  growth, 
guages  of  savages  are,  for  the  most  part,  wanting  in 
tree  or  animal,  to  comprehend  the  class,  but  have  defiu^ 
for  all  the  trees  and  animals  that  are  useful  to  th- 
they  fear.    We,  therefore,  may  affirm  that  tiie  d<  v 
idea  of  man,  animal,  or  plant,  but  only  ide^is  of  pnrticn 
particular  women  or  children ;  and  that  every  specie«» 
animal  or  plant,  is  thought  of  by  it  as  a  repn»sentniion 
vidual  figure,  with  all  the  diflferences  that  di>'  b  ii 

others  that  it  has  seen.    Our  imagination  by  i  -^.:    .in 
up  the  idea  of  an  animal  or  plant  which  is  not  aparticul 
or  plant ;  and  any  effort  we  may  make  in  ^ ' 
there  passing  through  the  mind  a  success! «  -    i     _  ^ 
animals  and  plants.    If  the  use  of  generic  names  is 
us,  the  general  notion  will  go  with  it. 

In  the  absence  of  articulate  and  descriptive 
there  being  no  object  competent  to  serve  lis  aa  a  pi 
auditive  r  tation,  we  would  think  directly  of 

kind  of  pi '  i  erior  view  that  permits  no  error  or  veil 

ism,  and  not  as  by  a  kind  of  internal  audition  that  tends | 
thinga  by  their  names,  that  makes  us  sj^t^ak  our  th^ 
ourselves  before  speaking  it  aloud,  and  wbir^h  we  mi 
as  deceive  others,  when  the  interior  (b 
words  does  not  correspond  with  the  1 1 
difficulty  in  the  absence  of  a  common 
the  animal,  to  ma  I 
H.  nut]  rlit^  object  > 
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lias  no  dottre  except  to  obey  and  please  us ;  the  trouble  is  la 
tKplainiiig  to  him  what  we  want  of  him, 

■n  taught  to  go,  when  commanded,  to  the  Bhed  for 
ir  place.     The  exercise  amused  him;  and,  wIil'U  he 

hmi  brought  one  stick,  he  liked  nothing  better  than  to  return  for 
SDOidiert  wo  that  he  had  to  be  told  to  stop.  But  one  time,  when  he 
alone  and  lonejiome,  he  pulled  down  all  the  wood,  stick  by 
He  had  not  comprehended  the  purpose  of  the  act  which 
ly  ma<le  him  perform,  supposing  it  to  be  a  sport,  like  the  ordi- 
carr}'ing  of  a  ,^tick.  Could  this  dog  have  been  taught  to 
ccmnt  by  sunding  him  for  two  sticks  and  then  for  three,  and  bo  on 
numbiini  ?  We  doubt  it,  because  he  had  not  even  disen* 
I  from  th«  act  which  he  was  ordered  to  do  the  general  idea 
rjl  the  ptoeus  of  wood  which  he  brought  were  to  be  burned  in 
the  fireplace,  that  he  was  never  sent  for  them  except  for  that 
parpofie,  and  that  he  should  only  fetch  as  many  as  were  needed. 

If  efforts  to  t»ducate  animals  have  been  even  more  fruitless  in 
the  bonds  of  sciexiUtic  inveHti gators  than  of  workingmen  proceed- 
snfc  MTithout  theoretical  views,  it  is  because  great  errors  have  been 
n  the  analysis  of  human  faculties,  in  making  such 
for  instance,  ais  that  arithmetical  notions  are  more 
ttlflffieutary  than  geometrical  ones.  Having  done  this,  they  have 
MUgiit  to  teach  aniuiul^,  whose  capability  is  for  measuring,  to 
OCMmk  Having  become  habituated  by  our  industrial  civilization 
and  tile  ceanomical  laws  of  exchange  to  the  intervention  of  the 
y\*^^  ^.f  ^umbdr  in  all  our  wants,  acts,  and  works,  we  have  lost 
|>  w  of  tlie  insignificant  part  which  it  has  in  animal  life  as 

Ciuiit|MU^  With  that  of  the  idea  of  size.  Animals  have  a  very 
«XAot  ienie  of  aisEe.  They  can  measure  time  and  distance  better 
thAD  WO  can«  The  jtparrows  in  our  parks,  when  affecting  the 
UghiMt  degree  of  '  now  how  to  keep  just  enough 

4ifftanco  from  o«  '  us,    It  also  seems  to  be  dem- 

Ihat  all  animals  have  more  or  less  of  the  faculty  of 
ibo  numb       "     '  '    ^3  coexisting  in  space;  that  is,  in 
ddgTWiOf  *i       ,  !»:*  similar  or  identical  elements  in 

lal  or  auditive  perceptions,  so  long  as  the  number  is 

oXm  the  faculty  of  estimating  numbers  as  successive 

T^  ^  uf  the  same  facts  in  time,  or  of  counting  the  reiteration 

O!  -  r»,r; .  t  t;.Mj^  }    I  y^^^  oDco  told  of  a  workman  who  was 

ii:  ^'  tmgar  every  day  to  a  dog  which  he  met  in 

|j  v.      I  l:e  dog  counted  on  his  daily  return.     H0 

If  --  iji  iij;,ar,  one  after  the  other,  and  the  dog  would 

w  :  till  it  had  got  the  third  piece,  when  it  seemetl  satia^ 

£'  'jM>  jf-k   f'-r   .I'ly  rn  ire*     It  had.'"      ■*         -       >     '',,|| 

u  -  r.i\'i*--.\-*    :  1  t  .  :uul  could  L                                 rn 
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from  good  authority  that  a  tame  sparrow  was  accustomed  to  go 
out  daily  from  the  house  where  it  lived  in  freedom  just  bisfoc^ 
it  was  time  for  the  children  to  come  out  from  school.  It  - 
wait  at  the  school -house  door  for  a  child  of  the  family 
which  it  lived,  and  return  perched  upon  its  shoulder.  One  day 
it  went  out  but  did  not  return,  having  probably  fallen  a  prey  to 
a  cat 

Nothing  is  more  frequent  among  animals  than  daily  aetoit 
fixed  hours;  but  we  have  proof  also  that  animals  can  measun 
longer  periods,  A  dog  was  used  to  go  every  Saturday  evenhif 
for  his  master,  who  came  to  spend  Sunday  at  home,  and  weal 
away  again  on  Monday,  But  the  dog,  instead  of  following  hit 
master  away,  showed  his  displeasure  at  the  parting  by  sulking  tn 
a  comer*  Could  this  dog  count  the  six  days  of  the  week  during 
which  his  master  was  absent  ?  It  is  more  likely  that  his  return 
was  foreshadowed  by  certain  things  going  on  in  the  honse  that 
only  occurred  on  that  occasion. 

Houzeau  de  la  Haie  tells  of  a  pelican  living  in  a  fishanua^ 
family  at  Santo  Domingo  that  was  fed  upon  the  refuse  of  the  fiiilh 
cleaning.    Looking  for  its  food,  it  went  to  the  shore  every  «iay 
and  waited  for  the  boats  to  come  back.    The  tishermen  rested  oo 
Sunday,  and  the  bird  acquired  so  clear  a  notion  of  the  return  of 
that  day,  when  it  had  to  fast,  that  it  would  not  stir  from  the  trrt 
on  which  it  was  accustomed  to  spend  its  time.    It  is  not  ne«*«*wiiv 
to  suppose  that  the  pelican  had  learned  to  count  the  six  <' 
the  end  of  which  its  masters  would  not  go  fishing ;  but,  w  1 
really  estimated  daily  the  time  when  it  must  make  ite  exc 
to  the  shore,  it  was  informed  of  the  return  of  Sunday  by  oh;    :    > 
tion  of  what  was  going  on  in  the  house,  as,  for  instance,  b>  tU 
fishermen  putting  on  their  Sunday  clothes ;  in  the  same  way  u 
the  dog  knew  when  its  master  was  going  to  himt  by  seeing  liim 
with  his  gun  and  game-bag.     In  such  instances,  animals  «baw 
that  they  have  the  faculty  of  associating  ideas,  of  obeerviiig  ooo- 
secutive  facts,  and  establishing  a  correlative  c<n  '    twOBH 

them — things  which  have  been  proved  by  abt  otM^H 

evidence,  and  which  demonstrate  not  less  intelligence  than  fto- 
quaintance  with  the  ten  signs  exj*osing  ^"^     "": 
the  use  of  a  system  of  numeration  to  exi 

Broderip  tells  of  an  English  Protestant  mini^ier«  dog 
escaped  every  Sunday  and  followed  its  master  t 
shut  ufj  on  one  Saturday  evening^  but  on  the  ne> 
WL»iil  to  shut  it  up  it  could  not  be  found,  and 
service-hour  on  Sunday,  when  it  appeared  aguix. 
In  otrting  thus,  it  had  evidently  reasoned  out  all  it 
]  ,  foresight,  : I  ^iniu    \i  i 


imbew,  or 
Jiber*. 
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knowledge  tlmi  it  had  to  turn  the  spit  on  Saturday,  or  the  day 
befons  its  master  went  to  church. 

If  '  ^  of  the  seven  days  of  the  week  does  not  exceed 

the  iu  -fa  dog,  the  dog  shoiild  be  able  easily  to  meas- 

W9  periods  of  two  or  three  days.  Houzeau  says  that  he  tried  for 
tllTM  coiuftecuUve  weeks  to  repeat  the  same  walk  with  his  dogs, 
•^Tforj  two  dtty8  at  exactly  the  sanie  hour.  It  would  have  been 
\gh  for  them  to  count  two  to  determine  the  period.  On  the 
lieth  day,  or  the  tenth  periodical  repetition  of  the  excursion, 
lough  the  dogs  enjoyed  the  excursion  exceedingly,  he  never 
feouurked  that  they  anticipated  it  spontaneously,  or  had  a  thought 
of  '*  ^^  *T€*  witnegfling  his  preparations  to  go.  From  this,  Houzeau 
c»  i  that  iIogH  could  not  count  the  days.    But  when  actions 

l«»^idftk^i  tiaily  at  fixed  hours  were  in  question,  the  dogs  knew 
wim  tho  time  came.  Broderip*s  dog  and  the  Santo  Domingo  peli- 
can  luid  loamiHlp  in  the  course  of  years,  that  the  same  succession 
of  enrente  took  place  every  Sunday.  It  was  not,  therefore,  by  an 
ifihtfli!  fact,  but  by  an  aggregation  of  facts,  that  they  became 
mwnre  of  this  return  of  that  day ;  for  not  only  did  certain  things 
take  place  regularly  in  tho  family,  but  Sunday  noises,  like  the 
riiigiiiK  of  the  btdls,  and  unusual  comings  and  goings,  occurred 
in  the  plaei).  After  continued  experience,  the  animals  acquired 
knowledipe  of  thf»  succession  of  the  events^  and  governed  their 
eoodtiGt  Mcordingly. 

HcraiMa  also  learned  that  some  animals  ai'e  capable  of  measur- 
Ispdos  of  time  tlmt  particularly  interest  them.  He  says  that 
crocodili'S  abandon  their  eggs  in  the  sand  for  ten  or  fifteen 
days,  acconling  to  the  species,  and  return  to  the  spot  at  the  exact 
time  whrn  they  ar»i  to  be  hatched*  It  is  easily  conceivable  that 
have,  in  general,  a  more  precise  measure  of  periods  which 
the  nt*ods  of  their  organic  or  specific  life,  than  of  the 
artiticial  periods  t^  which  they  have  become  habituated 
in  ibe  domesticated  state  or  in  consequence  of  their  relations 
,  because  an  hereditj^ry  habit  has  always  more  force  than 
iU3]uired  by  education. 
HoQzaaa  citea  facta  showing  that  some  animals  can  count  the 
fdmilar  objects  or  acts,  provided  tho  numbers  are  not 
When  a  magpie  is  watched  by  a  company  of  hunters, 
B  win  Dot  movo  till  they  go  away.  If  they  go  one  after  another, 
it  can  "~  *  '  ^  nve<i  by  one  of  them  staying  behind  unless  there 
are  m  ir  of  them.  Another  story  of  similar  bearing  in 
that  of  the  tramway  mules  at  New  Orleaus,  wliich  are  relieved 
^^A  f..,i  .>'.  ,^  ,,.  I  T.v.r  fiye  trips,  They  make  their  trips  patiently 
ai  id  **f  the  fifth,  when  they  give  evident  signs 
thai  I  tiil  n»frcsbment  The  liorses  in  the  ooal- 
..      -  thirty  trips  a  day,  taking  their  places 
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again^  after  every  trip,  at  the  head  of  the  train,  in  readiness  f<3 
neatt  trip ;  but  at  the  end  of  the  thirtieth  trip  they  turn  their 
in  the  opposite  direction,  or  toward  the  stable. 

Facts  of  this  kind  ought  to  be  tested  by  most  precise 
ments  bearing  upon  the  conditions  under  which  they  at*  I 
duced,  and  upon  different  subjects.    Are  not  the  hor*M* 
the  end  of  their  stint  by  some  exterior  sign,  such  as  u 
conductors,  the  deimrture  of  a  squad  of  workmen,  or  the  i 
of  the  horses  that  are  to  take  their  places,  or  by  the  i       '  '  n 
Is  not  the  conclusion  that  they  count  the  number  of 
arrived  at  too  quickly  ? 

It  would  predicate  a  very  high  degree  of  development  to  j 
pose  that  a  horse  could  count  uji  to  thirty  in  any  given  nt 
hours,    A  man  in  such  case  would  nearly  always  make 
nnless  he  had  some  means  of  registering  the  trips  as 
completed. 

It  is  nevertheless  established  that  some  lurds  and  ^ 
are  capable  of  counting  up  to  four  or  five,  and  |)erha]>:^ 
can  not  be  disputed  that  the  higher  limit  of  this  fa 
vary  according  to  species,  and  also  to  indi%ndual  ^ 
mathematical  faculties  of  men  are  very  great  in  t 
But  we  have  reasons  for  believing  that  the  geometrical  fi 
animals  supersedes  the  arithmetical  faculty,  and  t  * 
has  been  developed  in  man  under  the  intluences  of  ii 
zation  and  commercial  exchanges,  which  have,  in  nearly  i 
caused  the  notion  of  numbers  to  be  substituted  for  that 
nre, — Translated  for  the  Popular  Science  Monthly  frovi  //I 
Sc-ientifique, 


SKETCH  OF  F.  A,  VULPIAN. 

THE  name  of  Vulpian  is  associated  in  some  way  oi 
with  most  of  the  importfn       "         '     '     '    ■: 
age.    It  is,  according  to  Dr.  Ci  i  , 

new  experiment  was  published,  he  took  it  up  at  once,  test 
perfected  it,  toning  down  with  his  critical  an*!  ' 
exaggerations  and  rectifying  the  errors  in  i 
making  the  general  application  of  the  newly  gained  tuc 
the  right  to  be  quoted  as  gr  *  ^^  v^iology,  Tbttfi  hti  CMl' 
all  the  pn*blems  which  he  ,  I  with. 

Edme  Felix  Alfred  Vulpiaj^  was  bom  January  j 
and  died  in  Paris,  May  18,  1HS7.    He  wn     ♦*  •       ■ 
lisheii  Fr«>Tich  lawver,and  wa4*  grnduateil 
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rMiidmlitod  to  the  Medical  Faculty,  Paris,  in  1S60,  with  a 
upon  decondary  pneumonias,  and  was  made  one  of  the  physi- 
ftt  thtt  Salpt♦t^i^ro ;  was  appointed,  in  1807,  Profegflor  of  Path- 
Anatomy ;  in  1872  was  transferred  to  the  chair  of  Com« 
▼w  and  Experimental  Pathology;  and  in  December,  18S5, 
Dean  of  the  Medical  Faculty.  As  professor  he  made  it  a 
.to  p<?rform  new  experiments  in  his  courses  every  year.  In 
s  Dr.  Richet,  all  his  lectures  were  marked  by  ingenious 
vel  ejtperiment^,  and  important  bibliographical  data, 
to  suoli  an  extent  that  they  could  be  published  as  they  were, 
ahnoit  without  modification ;  and  they  constituted  excellent 
upha. 
bo  anatomy  and  physiology  of  the  nervous  system  was  his 
fi^ld  of  n.n<earch.  Next  to  Claude  Bernard,  says  one  of 
ipher«»  he  studiixl  inith  the  most  particular  care,  in  the 
it«ei  dt»tails,  the  nature  and  functions  of  the  vaso-motor 
^  and  the  laws  of  their  contractions  and  dilatations,  the  gen- 
effect  of  which  on  the  mechanism  of  the  functions  is  sc 
^ed.  His  lecturt«  on  these  organs,  with  those  upon  the  action 
substances  and  medicines,  and  upon  the  diseases  andj 
of  the  nervous  system,  are  regarded  by  Dr.  Richet 
of  the  highest  order,  which  gave  definite  shape  to  our' 
on  the  most  important  points,  and  as  containing  an 
bblB'^  number  of  precise  facts  that  have  become  indis- 
^^  I  inner.    Among  these  labors,  those  upon  the 

,  ,:  iral,  and  strychnine  have  l>ecome  classical, 
localizatious  of  the  functions  of  the  diflferent  parts  of  the 
>ro^'  1  the  effects  of  alkaloids  on  thes 

occu,  -idi ruble  time.    He  was  an  eminent 

lietan  aa  well  as  a  skillful  physiologist ;  and  in  this  capacity 
allied  upon  to  attend,  during  his  last  illness,  the  Comte  do 
ftbi^d,  whose  disease  baffled  the  skill  of  the  doctors. 
)r.  Charcot,  in  his  fnneral  eulogy  of  Vulpian,  said  that  *^  he 
|hi  be  characterised  in  a  single  word — as  a  man  of  duty.    He 
I  iu»vor  known  to  retreat  from  a  task  which  he  had  engaged  to 
Ai*  scwm  as  he  felt  his  strength  dt*clining,  he  resignotl 
rh-ca%'ot^d  i>ost  of  physician  at  the  Hotel-Dieu,  five  years 
^Teaching  lh<^  limit  of  age,  and  at  the  same  time  gave  up 
,  practice  which  he  had  carried  on  for  several  years  with 
^  as  consulting  physician.   This  was  because  he  wished 
loy  all  of  his  time  in  the  service  of  the  Academy,  and  we 
bow  '  liarged  his  duty  in  this  relation.    Vulpia 


imon^thAti 


was  a  man  of  great  and  gcKDd  heart ;  a  maiil| 


ij  to  sacrifice  ovcirything  for  his  family;  a  master  adored  by 
!  devoted  friend;  and  I,  who  have  the  sad 
speaker,  can  not  recollect  without  strong 
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emotion  how,  in  the  numerous  and  warm  competitious  ia 
we  were  engaged  with  one  another,  Vnlpian  was  always  a 
generous,  and  chivalrous  rivaL 

**  Although  he  performed  high  administrative  functionsj 
ticularly  as  Doan  of  the  Faculty  of  Medicine,  he  n 
enemies,  and  thene,  I  believe,  belonged  to  that  class  of  u  - 
who  can  not  come  in  contact  with  superiority  of  heart  and 
without  having  a  kiud  of  feeling  of  irritation  and  de«pito» 
we  may  let  them  pass, 

'*  During  the  last  few  years,  the  condition  of  Vulpian  8  h 
had  gradually  ehangtid.  Then  I  heard  him  repeat  what  h€ 
said  to  me  thirty  yeaT-fi  before,  just  after  the  death  of  his  bru 
of  whom  he  was  very  fond,  *I  hoi>e  to  restore  myself  by  wa 
remedy  which  we  are  fortunate  to  have/  Yes,  work — al 
work — was  his  supremo  refuge.  The  last  stniggle  wa»  oi 
which  he  was  unequal,  but  yet  we  observed  him  making  most 
rageous  efforts  to  keep  himself  in  the  ascendant.  He  came  i 
Faculty  of  Medicine  daily  with  the  same  order  anti  punctu 
that  had  marked  the  earlier  part  of  his  career,  1        *  i 

on,  as  lung  as  his  strength  permitted  him,  tb^  ,i 

had  conscientiously  prepared.  At  the  Institute  he  perfoniHS 
difficult  duties  with  that  scrupulous  zeal  and  distinction  whic 
have  all  been  pleased  to  recognize." 

M.  Vulpian  earnestly  supported  M.  Pasteur  in  his  lati 
searches  concerning  the  microbes  of  infection,  and  paH-  -  ■  - 
his  investigations  and  experiments  concerning  hydroj 
when  it  fell  to  him  to  defend  the  daring  inoculator  and  his  i 
sive  system  of  treatment  against  att^ack,  ha  did  it  in  the  Ac 
of  Medicine  and  the  Academy  of  Sciences  with  a  vigor  that  evi 
the  applause  of  the  members  of  both  bodies,  and  !-  M. 

tour*s  adversaries  for  the  time.    Nevertheless,  the  x..-  ;- 
ment  has  prudently  been  suspended. 

We  have  been  favored  with  the  following  grat-ctful 
cence  of  Prof,  Vulpian  by  one  of  his  former  student^t. 
Skinner,  M,  D.  (Paris),  of  New  York :  "  It  was  seven  years 
the  pursuit  of  my  medical  studies  first  brought  me  intoj 
vrith  this  truly  great  medical  teacher.     Ho  was  then  De; 
£coIe  de  M^ecine  of  Paris,  a  position  only  obtained  by  the 
,  and  most  learned  of  the  gt  '"        '  "'^ 

'  and  which  confers  upon  i]v 
colleagues  can  bestow  upon  him. 
fessor  of   Experimental   utkI  T' 
demonstrations  of  the  phanaiii 
ive  substanc>es  of  the  materia  nuHiicJii  brought  a  r( 
cstcd  students  to  his  laboratory  ihrw  Umm  weii>.j 
summer  semester* 


At  the  same  time»  he  was 
-    t>ati\-e   Pathology;  am^ 
I  lie  at^ions  of  tho  mo«!t 
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iQ  Tuesday,  at  the  usual  hour  of  his  demonstratioiis  in  the 
Itory,  he  gave  us  students  an  agreeable  surprise,  and  on© 
we  shall  long  remember.  He  had  invited  the  renowned 
to  show  to  the  class  the  results  of  his  researches  in  his 
Ufamed  methods  of  prophylaxis  by  vaccination  of  many 
ses  of  the  lower  animals.  For  the  short  hour  of  the 
B,  Fdfiteur  took  chicken-cholera  for  his  subject.  He  showed 
idents  the  micrococeuB  which  causes  the  disease,  the  man- 
converting  it  into  a  harmless  vaccinating  matter,  and 
'  the  leeiouB  produced  in  the  unvaccinated  fowl  by  the  micro* 
Prof.  Vulpian,  in  his  large-hearied  admiration  for  his  fel- 
ientist,  took  a  real  pleasure  in  giving  his  class  an  opportu- 
'  seeing  and  hearing  Pasteur. 

)1  appearance  of  Prof.  Vulpian  was  more  than 

'  ^.     He  was   above   the  average  in   stature,  and 

but  slightly  stooping  shoulders  were  surmounted  by  a 

f  finely  shaped  head,  which  was  adorned  by  a  thick  growth 

^\-y,  iron-gray  hair.    His  grave  and  digiiifie<i  mien,  and  the 

air  of  a  true  savani  that  he  constantly  bore,  at  once  com- 

the  respect  and  consideration  that  he  so  well  merited, 

rindly  disposition  of  character  endeared  him  to  all  with 

he  came  in  contact ;  and  the  generosity  and  absence  of  jeal- 

rith  which  he  welcomed  any  discovery  made  by  another 

1st,  or  any  honor  conferred  upon  a  colleague,  was  another 

haracter  of  this  truly  estimable  man. 

i  in  the  rue  Soufflot,  that  short  but  fine  street  in  the 

^Qoarter  of  Paris  which  is  closed  at  one  end  by  the  Pan- 

the  remains  of  Victor  Hugo  rest,  and  at  the  other 

jful  Jardin  du  Luxembourg,  where  stands  the  stately 

\  in  which  the  Senate  sits.    In  this  remarkable  garden  of  the 

'\  full  of  fountains,  st^atuary,  flower-beds,  orange-trees^ 

-,  the  hero  of  this  sketch  was  fond  of  walking  after 

Almost  every  evening  about  sundown  he  coxild  be  seen 

quietly  through  the  garden,  during  half  an  hour,  in  com- 

rith  a  tall  young  man  whom  I  supposed  to  be  his  son,  and 

rhoni  he  kept  up  a  pleasant,  fatherly  conversation.    Then, 

I  the  reiraUe  soimded,  which  was  the  signal  to  close  the  gates, 

Jd  return  to  his  home  close  by,  where  his  arduous  profes- 

I  work  awaite<l  him. 

iring  the  progress  of  that  hot  debate  which  took  place  last 

the  French  Academy  of  Medicine  upon  the  value  of  Pas- 

[xnethofl  of  vaccinati<m  as  a  means  of  preventing  the  out- 

?f  hydrophobia  after  the  bite  of  a  mad  animal,  Prof.  Vul- 

ive  proof  of  his  excellent  judgment  in  medical  controversy, 

ht  '    '        '         I4iip  for  Pasteur.    In  the  session  of 

I  warm  defense  of  Pasteui*'s  method. 
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and.  in  closing,  usod  these  nacmorabli?  words:  'The  gl 
Monsieur  Pasteur  is  such  that  many  envious  te^th  will  be 
upon  it.     Our  works  and  our  names  will  long  be  buried 
the  inconstant  tide  of  oblivion,  when  the  name  and  the  wo 
Pasteur  will  still  be  resplendent,  and  will  shine  upon  stuc 
vated  heights  that  they  will  never  be  reached  by  thai 
flood/ 

••  Four  months  after  the  utterance  of  these  enthu.siastic  an 
phetic  words,  Prof.  Vulpian  was  borne  to  the  grave.  Thu 
hers  of  the  Academy  of  Medicine,  the  Academy  of  Scien 
Faculty  of  M€*dieine,  and  the  numerous  sci* 
participated  in  the  grand  and  impojsing  ol  ^ 
world-renowned  mvani  was  honored,  and  delegating  from 
institutions  pronounced  well-merited  eulogies  ovn  '  ' 
numerous  writings  from  his  pen  with  which  ni^  | 

has  been  enriched  will  long  constitute  the  highest  authorityl 
the  subjects  which  he  investigated.*'  I 

Vulpian  was  elected  to  the  Academy  of  Sciences  in  the  Ek 
of  Medicine,  when  he  took  the  place  of  Andral  in  1876  \  m 
he  was  chosen  perpetual  secretary,  to  succeed  M.  Jamin,  H 
given  the  Cross  of  the  Legion  of  Honor  in  1809,  and  was  ma 
officer  of  that  body  in  1878, 

The  collection  of  M,  Vulpian^s  publications  gives  oii 
complete  idea  of  his  labors,  which  were  divided  betwe^l 
mental    research   and   teaching.      These   works    incht^ 
Pneumonies  Secondaires"  ("Of  Set^ondary  Pnenmoi 
and  "  Logons  sur  la  Physiologie  Q^n<5rale  et  C 
Nerveux'^  (**  Lessons   on  the  General  and  t    i..^ . 
ology  of  the  Nervous  System  '*).   Before  the  short  illBesa^ 
he  died,  he  wm  ■:,  lectures  on  the  re? 

was  about  to  i'l     _     nn  important  book  on  \  i 


It  U  now  ruimifest^  auys  Prof,  Judd»  tlmt  oo  plnaeiificJitioii  of 
rlodd  can  pu^slblj  bo  of  world- wiilo  appllcutiua  ;  uud  tliat  ^^  we  uiuiit  I 
to  uttidy  the  past  history  of  ca^^h  great  area  of  the  earth ^s  turfaco  \nM 
mid  to  wait  paiietitlj  for  the  ovidLmoe  whieh  %\%^\\  enahle  Qn  tii  i 
\c\mn  hctween  tht*  t^ovorul  ri>(?ariiii."     Muroovcr,  whih^  ^'i 

doitiiuantl^V  jjiven  to  wjarino  i3epoj»U.i,  **^tho  growth  of  <• 
iht*  terreitrial  lluru«4  uml  ftiiitifis  of  tujoit*nt  gc*oK>giral  pcri^id*  .  ,  ^  ha 

lor'v<]  \\\ the*  Uiintl»  of  taimjf  geoloirista  thu  ncifca^tj  of  a  iJuplJaali.*  i 

^  perioda,  bas^d  on  tliti  attidjr  of  maHno  and  t^rr«<«trial 

•piirttvro        Ooe  of  tho  greatest  dources  of  (J        -  ♦    ^'  >* 

knowlodiro  nt  th«  prtxftont  day  U  the  l«tii]<sncy  i  ido 

ttl^^  xc^odkgly  isifMtffvcv  afini  ihui»  lo  makrl 

gen  ::aa- 
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JL  rmt  0#  WATJOMAL  MOHJLUTY. 

THE  ibrftry  of  4ooiimeiiti  for  the 
p«f|»«ii  of  givliM^  fietitious  sap- 
yort  to  doetiinM  or  Us  territoHiL]  elaioia 
mm  %  dttlot  O0l  uuknawn  to  aotiquitjr ; 
and  ^fmj  Mi^irtrQ  him  h<;oii  th«  ooodem- 
Hli»B  bortoir»d  QpoD  it  bj  rtrttioas 
MOdcfttii  TI16  fttino  of  tho  **  false  de- 
^  «lil]  Itngvn  m  th«  world ;  and 
M«  cHiseiu  of  our  own  favored 
tifli#  and  eountij  are  foand  woodeHng 
h0VfttilKlia|i(ffliiftl  tnUioHlj  oooid  «far 
to  nifd  Iti  elAinti,  ^Ten 
^vpoat  0  a 

Oir  Ncr, 

ai^is  boeQ  fr!««lj  n'^TDarkei!^  niter  canes ; 
§aA  Clittt  vhieti  wa*  verir  shocking  when 
rwwtod  to  fur  th«  eatabHiifamimi  of 
I  bi  which  one  doaa  not  betieTe, 
mtmm  m  rtrj  ditiTereol  oharacter 
bond  cnilltb!«  for  promoting  tho 
of  tl»#  politiea]  party  that  hiw 
iIm  Immmit  of  oommaxiding  the  natnci  in- 
^^^AuTn  rocs.  Th^  ''onin^iafgn  Ho** 
Imm  looif  titen  Imowii  as  a  favorite  po- 
fittel  wcafHHi;  bm  nowadayii  political 
auttiaritf  aaamai  to  a  |>ecuUar  manner, 
tfi  wMuA  Uio  aociaai  trick  of  forgt«rj« 
Tba  laM  two  or  thr^io  prmldential  elee- 
Hmm  bavw  oar*!)  liatl  th«ir  diMin^nufthiDg 
1;  Vat  tho  ono  joal  eonol  tided 
f ba  forger^  art  into  a  greater 
^  than  orer  before.  Men  made 
wmA  loTod  thtm;  aod  other  men 
lorad  ta  eee  the  lie#  in  circulation  t  and 
itfltr*  lovwd  to  delude  tbeiniK»lree  with 
Ifco  ttai  eo  ntaile  and  einolatod ;  until  it 
a*  \  a  oon- 

»r>Qitkm  nity,  th«r 

^^  tklif  thai  erorybodj  hated  and 

\  tmtii* 
|Avd  ve  aro  a  Chrbttcn  nation  I  Wo 
V       "     '         '0  world. 
Omr  vioraHrr  t«  r  f  the  de- 

aajfof  alaftrt  riti^  but  of  a 

naeh  eope^  aaro  nrt  rota! 


eotirta  among  09  to  spread  aer^iltty  and 
corruption ;  our  workiog-doasea  are 
taught  to  look  down  with  infinite  con- 
tempt on  the  ** pauper  labor"  of  even 
aticfa  a  country  oa  England ;  our  political 
institutions  give  every  man  an  intere^ 
iu  the  state;  and  such  government  aa 
we  have  U,  **  of  the  i>eople»  for  the  peo- 
ple, by  the  jieople/*  The  theory  of  our 
institutions,  indeed,  is  very  finc%  but  we 
are  cortMiralned  to  nay  that  the  practice 
is  very  uii«erttble.  To  have  political 
power  in  our  hands,  and  thi^j  to  r^norl, 
on  a  large  s^aks  to  fuUehoi*  >  r- 

ate,  aublushiug,  reiterated  )  — 

aa  a  moau«»  of  influencing  elections,  is 
about  aa  «hatneful  a  thing,  in  our  opin- 
ion, aa  the  »uu  Mhine»  upon.  But,  can  a 
thing  be  politioany  sharavful  and  yet  not 
dangcron  « ?  Fraud  and  viole  nee  art?  close 
oompaniona,  A  quarrel  over  marked 
card«t  b  Vidty  apt  to  be  settled  with  the 
piaiol  or  the  knife;  and,  some  day,  if 
political  fraud  Bhouhl  happen  to  be  juiat 
a  little  too  triumphant,  we  might  find 
ourselves  precipitated  into  another  ciril 
war. 

Why  have  we  tuch  tolerance  for  cam* 
p^gn  V\eh  and  liars?  Why  do  respect- 
able gentlemen,  prominent  in  church  cir- 
cl€«»  either  help  in  the  invention  of  such 
lies  or  smile  complacently  at  their  cir- 
culation? Why  is  the  national  con- 
science so  dead  on  tliia  subject  t  lias  it 
anything  to  do  with  the  fact  tluit  as  yet 
the  morality  of  science— the  morality 
that  txinsii^tAin  thp  «»treuuou8  pursuit  and 
MHctj  of  fruM — is  so 
I  We  have  [xiwerfbl 

church  organi /nations;  the  whole  land  is 
honey -combed,  we  may  say,  with  socio- 
tics  for  the  promotion  of  a  certain  typo 
of  Ti  *    iij  moral  •       "        •;  but 

wbn:  lone— thi.  mthe 

qaesitvti  uu  which  the  pt'fuitint^nco  and 
prosf»erity   of    the    repnhllc    depend— 
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what  IB  i>eiog  dono  to  make  boooet  old- 

ti}ii%  i  We  know  lots  of  eraootb-spokt'ii 
individuals  who  are  very  sorapaloiis 
about  various  matters — macb  iDteresiod 
perhaps  in  Sabbath  observance ;  strongly 
opposed  to  certain  fortes  of  amusement 
for  the  young ;  grieved^  po&sibly,  to  think 
that  there  are  people  bad  enough  to 
hop©  for  the  ealvation  of  tinevangdized 
heathen — there  are  plenty  suoh;  but 
where  are  the  people  who  bate  a  lie 
when  they  see  one,  and  that  without 
regard  to  the  question  as  to  whose  in- 
terest u  served  by  it  ?  Whore  are  the 
men  who  do  not  want  sophistries 
served  op  to  tliem  in  their  favorite 
newspaper,  and  who  are  at  all  tin>ea 
willing  to  allow  fair  weight  to  a  fair 
argument  ?  In  this  wide  land  there  are 
doubllei*8  iiiauy  thousands  who  have  not 
bowed  the  knee  to  the  Baal  of  political 
trickery,  and  who  have  not  imprisoned 
their  souls  in  any  narrow  and  arbitrary 
scheme  of  moral  doctrine;  bnt,  com- 
pared with  other  types,  these  are  few 
in  number*  We  meet  the  man  luU  of 
church-tAnght  scrupnlodties  ten  times 
for  once  that  wo  meet  a  thoroughly 
open-minded,  honest  man*  We  meet 
the  man  who  is  terribly  afraid  of  doo- 
triaal  errors  tvn  times  for  once  that  we 
meet  the  man  who  detest-s  tl^e  campaign 
lie.  Now,  there  is  notliing  to  be  said 
Against  scrupulosity  in  condoct,  nor  in 
favor  of  doctrinal  errors;  but  fnlie- 
hoods,  the  makers  of  faJsehDoda,  the 
willing  hcne^cianes  and  con  doners  of 
falsehoods,  and  all  who  leave  out  of 
their  scheme  of  life  the  duty  of  oppos- 
ing falsehoods  in  all  their  shapes  and 
guises  can  not  be  too  strongly  con* 
demnod. 

Where  is  the  remedy  for  thla  dan- 
'  gerous  uational  habit  of  polrtictd  lying  t 
It  is  to  he  sought  in  a  reorganl/.od  na- 
tional education,  Iiist-ead  of  filliog  the 
minds  of  children  with  fahlcs,  as  to  a 
targe  extent  we  do,  we  need  to  enUivnte 
tn  them  the  sense  for  reality  by  teai^hing 


their  definilcness   and    C4Tialnti|^ 
other  words,  science  ha»  to  t*ik<» 
education  and  remodel  it,  until  \\ 
ns  a  generation  of  citlsens  f oo  int 
and  with  too  practiced  a  sense  for^ 
to  fall  the  easy  prey  that  so  many  ] 
sands  now  do  to  tiie  arts  of  tha  ] 
trickster.      One    may    bo    oxc 
don b ting  whether  at  thid  mocned 
political  honesty  of  oar  natioo  la  j 
on  the  increase;  but  we  eliall  hap 
the  time  may  come  before  re 
when  science  shall  do  for  potil 
for  morality  what  it  has  du 
knowledge  of  the  physical  wc 
human  nature,  and  gire  as  a  regeo^ 
stale,  the  outcome  of  aa  iai 
nobler  type  of  manhood. 


WORK  A  T  THE  UCK  OB.%Sa\ 

TuK  great  tliirty*six*iDch  i 
the  lick  Observatory  haa  not  oat; 
than  satisfied  tlie  most  conOikut 
patio Ds  of  what  it  would  bo  Mu 
it  has  taken  the  astronomical  woij 
surprise  with  ita  revelatiuns.     It 
too  much  to  aay  that  it  has  op« 
new  vistaa  of  creation,  and  gli^ 
eye  of  man  so  mnch  wider  i 
range  in  tlj 
deUf  the  di; 
remarked,   whirn  i^^- 
telescope   tlie  observ  i 

Jeots  as  If  seen  for  the  Urit 
lesttal  phenomena  present  aa  «|^ 
anee,  in  many  cases^  eo  diiferf(nft| 
that  familisr  to  ob>»ervers  witli  \t 
erfui  instnimenis  that  titc  tmpf 
they  make  b  entirely  new. 

Of  coorse,  primarily,  the 
and  exquisite  figuring  of  the 
ject-glasi  must  have  the 
this,  and  vet  much  (vDrv 

^11    .  "ran 

aasistanta.  Prof.  UoJdcn  haa  i 
unrivaled  equlpmt^nt  of  Moa 
Ion  Observatory  to  the  iiis 
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witli  tli6  m&nnar  In 
lb  iStm  powtci  of  sono  gr«&t  tel<>- 
M  Imto  bt«n  mbtppHed  and  frit- 
l  mmmj\,  Thvt^  iro  so  me  AstroDo> 
\  wW  ■iiin  to  b«  fearful  of  nothiDg 
•eh  ai  tbftt  tlivj  mi^  bo  a  a  spec  ted 
f  tevi^  done^  or  i&id^  or  neen  8omt»- 
iBMrePtittg.  Prof.  H  olden  does 
10&  btliKlj  in  thttt  fMiiegorTf  and  it  b 
onpdi&itif  ymtif/lng  to  know  that  the 
mml  |iofrerfai  iel««eope  on  our  planet 
h  \m  Ifatf  hoadi  of  a  man  who  will  nse  it 
ior  cha  broiddiliif  of  oor  knowlixl^e  of 
tU  mbvrfa,  #f tn  at  the  risk  of  mn- 
\  la  Iha  fund  of  ^  popakr  ^*  in- 


Tba  dioeortrlM  tliai  Prof,  Ilolden 
laa  otraadj  sniioune<Hl  to  the  ^orld^  m 
lk«  ISmt  inocitlis  «ince  tb^  Lick  teletoope 
V10  ftrvt  fumed  upon  tbt*  skf,  are  of 
wnfiAm  latarait  We  note  first  the 
ahiMialiiHii  of  nebnlie,  and  pArticnlorlj 
of  tlia  woll-knoirn  '^  ring  nebula  ^*  in 
Lfti^  om  ol  ilm  moit  jittractiro  of  celes- 
tial abjtcta  aron  with  a  tcleeoope  of 
niteala  nm»  In  that  tangular  creation 
Ihe^  Qiiyaii  haa  diaooTored  a  morrcl* 
on  coaslataoea  of  rings  of  stars  and 
asMar  araU^  arklenil/  intimately  ro* 
Jalad  lo  OQa  anoUier  in  a  manner  that 
is  la  Ilia  bigbasi  degree  significant. 
IlMo^  lo<s  io  tba  natKiU  known  sa  dT  11 4 
latliwtfoaalanalioo  Draco,  Prof,  noldvn 
nd  «oa  of  his  assisiantOi  Mr.  ScbaeUrle, 
ipipfttr  to  bate  disoo?ercxl  a  pbcnomenon 
of  aft  fAlirrlj  new  order.  There  a  cen- 
tal atar  ia  farronaded  by  otsIa  of  nel  »tt)ar 
rhldi  hava  aafomed  the  form  of  a 
and  Trot  Boldeii  himself  snggeata 
tills  fffirsl  or  icrew-shapod  forma- 
apyaars  to  hare  resulted  from  the 
€»f  the  nebnloixs  stuff  fh>ni  a 
hodj  thai  was  revolving  around  tiie  06II- 
^■1  star  whUe  Uial  tear  itself  was  nioHag 
aviftlj  throagh  S|Moa.  Hk  obscrvstions 
U»  maka  aa  aoquidntetl  with 
iih|seti  baioiigiag  to  this  same 


Tha  dirsBlor  of  the  Uek  Ohserratory 
)  Doa  seofDtfd  to  apply  its  powers  to 
mlbij  of  the  wie])  worn  and  fa- 


miliar feattireo  of  the  dead  and  barren 
moon,  and  there  too  he  has  found  some* 
thiDgnewaDd  interesting.  Be  believes 
he  has  solved  the  mystery  of  Sir  William 
Hei*seher«  lunar  volcanoes,  which  that 
great  observer  imagined  he  had  actually 
beheld  in  fiery  eruption. 

Some  of  the  most  interesting,  astro- 
nomical discoveries  of  recent  years  re- 
late to  the  planet  Mar^,  and  foremost 
are  the  observations  of  Scbiaparellij  of 
Milan,  on  those  curious  features  of  the 
planet's  disk  which  have  been  called, 
from  their  form  and  their  apparent  con- 
nection with  the  Martian  seas,  ^^  canals.*' 
Last  summer  Perrotin,  of  Nioe^  an- 
nounced that  one  of  the  MaHian  conti- 
nents named  Libya  had  apparently  been 
inundated  by  a  neighboring  sea.  Not  a 
few  astronomers  have  doubted  the  ex* 
latence  of  these  comparatively  minute 
markings  and  changes  upon  Mars,  bo- 
oaniia  they  could  not  see  them  th em- 
solves.  But  Prof,  n  old  en  and  his  assist- 
ants turned  the  monster  teleeoope  upon 
Mars  with  the  most  interesting  resulta. 
They  continnod  the  existence  of  Schiapa- 
rclU*s  **  canals, "'  though  they  did  not  seo 
any  of  them  double  (doubtless  owing  to 
unfavorable  condition?),  and  they  found 
that  Libya  wan  istill  there,  unsubmergad. 
These  ob^rvations  were  made  some 
months  after  those  of  M.  Fcmjtin ;  an^ 
Prof.  Ilolden  suggests  that  the  parthd 
disoppearance  of  Libya»  which  Perrotitt 
ascribed  to  an  inundation,  may  havo 
been  due  rather  to  some  such  phenome- 
non as  a  veil  of  cloud  §  in  the  atmosphere 
of  Kara.  At  aoy  rate,  what  were  sup- 
posed to  bo  such  cloud-maaaea  have  pre- 
Tfously  been  observed  on  Mars» 

We  have  called  attention  to  these 
various  observation*^  in  order  to  show 
In  what  manner  the  Lick  telescope  ia 
being  n^ed,  as  well  as  to  indicate  briery 
some  of  the  results  already  attahned 
Wo  congratulate  Prof.  Ilolden  and  tha 
Uoivarsitj  of  California  upon  the  spten* 
did  soooeoB  of  this  great  ostrooomioal 
etiterprisA*    T  '    t  of  James  lidCi 

if  it  can  couii  lorrostrlil  ddoga 
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while  hift  body  lies  tinder  the  pier  of  the 
great  telescope*  must  be  moved  with 
gratification  at  tho  complete  lalfillment 
of  his  desire  to  build  a  telescope  that 
eboold  sorpoBs  all  other!)  in  it^  achieve- 
meDts. 


LITERARY  NOTICES. 

OS  THl  Sfi**HK8,  IkktINCTS,  JlND  iKTELLiOKHCB 

or  A>iMAL9i  with  Special  Reference  to 
Insects.  "  ItitemaLional  Scientitie  Series," 
Vol.  LXIV.  By  Sir  John  Lcbbock,  XUri., 
M.  P..  F.  R.  S.  New  York :  D,  Appleton 
k  Co,     Pp.  nt.    Price,  |1.75» 

Thk  name  ef  Lubbock  Kill  caase  the 
reader  to  open  this  volumo  with  an  eager 
Intcrett  that  will  be  amply  justified.  It  i^ 
an  extension  of  the  investigations  reoonled 
by  (he  author  in  his  fa^inating  work  on 
"  Ants,  Bees,  and  Wasp*,**  going  further  into 
detaiUof  structure  ami  fuuctioit  of  ihcw^nse* 
organ*  of  iasectM,  tog*'thcr  with  Rome  disctis- 
eion  of  the  intelhgi^Qce  di^pJayc^  by  liigher 
animals.  In  the  ^v^\  half  of  the  book,  he 
gives  UH  the  resiiUs!  of  his  own  oli^ervHttons, 
combined  with  what  other  inrestigatorft  have 
learned  m  to  the  location  of  each  senae  in 
SnMect^,  and  the  etracture  of  the  organs  In 
which  each  resides.  He  ei plains  the  pur- 
pose of  thia  part  of  the  work  a^  follows: 
^*  ^Vlulc  attenipttng  to  understand  the  man- 
nens  and  cnstoma^  habits  and  behavior  of 
animal^  as  well  aj  for  the  purpose  of  devi^ 
ing  test  Gxpertmcntd,  I  have  found  it  necc^- 
I  aary  to  make  myself  acquainted,  ns  far  as 
I  potiaible,  with  the  mechanism  of  the  aenaca, 
and  the  organs  by  meanu  of  which  scnMlioiup 
arc  iransmiitcd.  With  this  object  I  had  to 
look  up  a  great  number  of  memoirs,  in  vari- 
ous UiQgtia^es,  and  ecattc*red  through  many 
dtfTcrcnt  i^  ;  and  it  seemed  to  roe 

that  U  mtL  •'«ttn|r»  and  nave  others 

»ome  of  tl.  i.!  1  t  i!  lo  undergo  myself » 
if  I  wcr^  io  N  iri^-  I'  -  ; tier  the  note?  I  had 
made,  in  J  ^c  a  lij*t  of  tlie  pHuflpal  mi*m- 
oir*  itiii-nSrel  J  hnvf"  acoordinj^ly  attempt- 
ed  to  give,  very  hHefly^  lome  idea  of  the 
orpins  of  ficnuCf  oommonerng  in  each  ca»<« 
with  those  of  man  himself/^  The  li«»t  of 
memotni  to  which  he  alludes  ia  an  ettendcd 
booe,  ooeupyini;  cidu  pac^ca.    Be  t»cs:ln»  hi4 


and  from  which  tho  oth«rv 
been  in  somv  ca- 
are  not,  indeed,  .v 
to  be  easily  disiir 
and  it  would  leeni 
be  capable  of  carrying  di(Trr»nt 
aooording  to  the  structun?  of  the  vnd 
Tho  inner  ekin  of  inBocts  and  crual 
being  covered  with  a  layer  of  hontri 
the  scnsationa  of  In^ectn^  etceptii 
transmitted   by  mcatii  of  hains 
through  thi*  hard  Integumerit     Tbc 
taste  in  insects  are  cert  :^ 
ated  dther  in  the  Diotjt: 
immediately  tam«ioding  ik 
which  have  tieen  mada  aetni  to 
sense  of  smell  rei^ides  partly  in  tlia 
and  partly  to  the  palpi.    ''This  i&i 
would  be  manifestly  advantageoua^  Tl 
are  more  suited  for  the  examlaalion 
while  the  antennas  are  more  tarn 
situated  for  tho  perception  of 
objects,'*  Tbeantenng  pn?bat>ly 
as  organs  of  touch,  and  f ome  aa 
tectiou.     Tlie  author  de«*niM  {|  vi 
ali^o  that  9omc  of  them,  at  Icaal* 
another  function^  such  as  h< 
some  of  these  peculiar  antcnnal 
says,  **  though   obvionnly  orptai 
seem  to  have  no  special  adapti 
senae  of  which  wo  are  co^sant, 
■ecta  may  have  aenaet  of  whtdi 
cognixant,  be  decnns  ^  ir. 

ar<%  without  deubt»  cmu  :  trt 

would  produce  soiaatioo*  «fciiIef«Bl 
we  ioiow  of  en  orgaitt  cafttbb  of 
Umhu,     For  IfMlanit*,  Sir  Juhn  haa 
elsewhere  that  animals  hear 
are  beyond  the  range  of  our  h« 
perceive  the  ultra>violet  raya, 
visible  to  our  eyes.     Hound  aiul  \i\ 
both  produced  by  vibrationa     The 
sound  audible  to  Ma  retulu  from  U 
sand  ^i' 
we  can  - 
dred  mill  ion  i 

**Iiutbetwcr  ivil 

set^ond  and  ftitir  hundrfnl  ndllion  ntSfl 
have  no  organ  of  »-  n-^'  rnr,n>j..  nf  r^ 
tlte  Impresaloii. 
any  QumK*r  of  mh   .;^    r> 
ha^e  lire  senses^Btn^  xotii-ikt,*  .   fm 
"yra  an>  pouibl' 
can  nol  nioiaiii  i 


^VB  psut9w  UiBltatioiii*    lloreorvvr,  lookiug 
m  IA»  qiartiiig  tram  the  other  tids,  «r«  find 
«o^x  orgMM  oC  atMe,  richly 
wMli  nmr^  bill  Um  function  of 
^hUk  ««  AM  *•  jel  po«rtf]«ai  lo  ezplAio, 
n«Ptt  mf  Im  illy  othor  mkw««  m  4iffereiii 
tna  «vi  fti  mwmI  U  ffom  ttg^i'*    It  b^i 
Nm  UM^ghi  Iha  thtf  Mtcnittt  la  all  itwecti 
cfi  Uw  nffta*  qI  boAfltif,  bql  ft  ht  «itioe 
|0S  tknmn  tbftt  the  aexia«  of  hmriog  U  not 
ii»riliiiil  to  ««•  epot,  end  iDdMd  theftbao 
•■MOB  «lij  It  iboohl  bo.    GfBMboppeni  and 
B  their  l<igt,  Bod  the 
JVjBM  hM  ean  Ib  it»  Uil 
I  Of  i%fat,  irbfeh  bib  the  inoBt  complex 
lad  vBftef  fif  MUBcyoigiiMi  mre  tmted  in 
IhiB  booh  et  ifTviiest  l«ngth.    It)  rcpkrd  to 
t^  «od»  nI  tiekm  by  moBni  of  oompoimd 
i^PBi^  tkB  Bnthor  MtpfNMts  limi«r'«  view  Uiet 
I  pefTviTed  fay  the  inecct  wiU  be 
to  vhioh  the  Bimibor  of  points 
t  with  the  Bomber  of  fecn^ti/' 
ere  &ro  thoee  iu  which 
BB  tsl<«iioii  of  hii  cBfUer  cx- 
I  OB  the  power  of  boee  ead  ute  to 
t  end  Atitwers  iho  obJM:tioa 
powvr  which  ho  eecHbt'e  to  eBta 
ef  fBBBBivinit  the  tatrm-riotct  r»yi  b  not  true 
«%hB»  bwl  B  efseitireooee  of  th«  tkin  to  Uglit. 
fta^fBlttaii  cBioBi;  entfl  he  belie  vet  b  efrcct- 
bI  B»B  p«Bl  BBlBBl  faj  Ute  BfltewiAi  wbethoT 
■r  BM  bbmU  1b  the  ecnee  whbh  eerfoi  for 
ipBtpeBB.  AionKwithfOffieextrBOfdlBBix 
tlhrnmikmn  of  totBU^isBoe  ia  ineooti^  h* 
I  of  mamm  totBreeilBf  oueB  of  eppeiw&t 
r  obecrvBd  hf  him  nod  by  M.  FBbre. 
diBpIv  b  OB  the  mt^tUgenoe  of 
le  Beeopbd  ro&iitty  w$(h  tB  eo- 
1  «f  fllr  ilohii*e  e|iptiaitio(Q  to  hb  black 
kt  ""ToB  **  of  the  Okeihod  a*od  in  toteh- 
tag  I^am  BddipBBB.   The  poodle  Appermtly 
betf»edl»  briBf  eeard  mttrkHi  "fc»od,"  *'oot," 
*iBBi^**  **  leB,"*  eU.,  eoconliag  to  hb  wente, 
hBI  whca  B  anl  of  «  perticBlar  ootor,  or 
Invtof  eao,  tve^  or  ihrot  d&rk  hende  oo  It, 
oBf  biM  «p  to  hlm^«&d  hawB*  eeot  to  fotrh 
B  ^BpBMIB  Crooi  emoQg  Mererel  cunlM,  he 
pBeffBQy  faOed.    The  eathor  alto  Uincut^ReA 
hn^  ^  ^oertlrm^  »  GeB  eaunab  coant  * " 
btt  hBi  trndbrnd  do  defiidte  eoBclaiioti  on  thb 
TW  manal  faeqlttee  oC  rub  end  the 
mimth  om  bow  bdBf  toTcetlgBlBd  bb 
IV  ptohleniB  Meting  to  the»e 
briBf  BttBdaed  iimii  many  dlf. 


ferent  eid«e,  end  while  nmch  ralueble  know)-' 
e4gc  b  resulting  from  Lhe«e  bbors,  e  greet 
deal  of  earclesa  obsenatioD,  unjusiified  as- 
tamplioQ,  And  baecba  theory  b  being  put 
forth  at  the  eame  dmo.  Sir  John  Lubbock, 
howoTer«  b  a  careful  and  patient  experi- 
menter and  a  cautious  reasoner,  and  on  erery 
page  of  hb  writingi  he  shows  tbftt  hb  object 
ia  tlje  altalnment  of  truth,  and  not  the  de- 
fcoec  of  pel  theoHee. 

Darwl^ihic,  By  Dayid  Stawi  Jo&oax,  Vh,  D. 
Chicago  I  A.  B.  Gehman  &  Gb.  Pp.  Q3. 
PHoef  2&  ocntB. 

ErzRT  one  who  baa  read  any  of  President 
Jordan*^  popular  artSclei  on  ecieuUlic  (tub* 
jecU  will  want  a  copy  of  this  easay.  In  it 
he  »ct»  forth,  wiili  hb  well-known  rigor  and 
eaptiTating  cleaniei^R,  the  main  f  enturea  of  ihe 
I>arwlnbtt  theory  of  the  origin  of  ftpedcSi 
ami  gives  lamplcii  of  the  evldeui^  on  which 
thi«  theory  re«t«.  lie  bepos  by  ftUutUng  to 
the  variety  of  the  formu  of  life  on  the  furih, 
and  then  calb  iittcntion  to  the  uniiy  which 
eabt«  in  this  diversity.  For  in^tauce,  **  there 
ere  doga  ami  dogp,  of  all  eizc»  end  atyle% 
yet  enough  etike  for  ua  to  regard  them  at 
belonging  to  one  original  specie^'*  Then 
there  are  other  dog  like  tnintutB— wolves, 
eoyotea,  jackala,  fo*ei»— which  we  most  re^ 
gard  BB  fimVoouaioA  to  the  dogB.  EaHi  of 
theee  iBcee  hai  aUil  other  r<ebt|vc«i,  further 
removed  from  the  dog-ly{H%  and,  proceeding 
tha«,  we  have  at  last  all  animab  of  the 
nuunmaliao  claae  "joined  togvtlier  by  b 
bnnching  ehaln  of  apparent  rebtionghlp— b 
chain  of  bomot<^giee.^^  Tlie  problem  bcfom 
ua  ia,  '♦  What  h  the  origin  of  rarlcty  In  life, 
and  how  doca  it  oome  that  thi^  variety  b 
bojod  on  eaeential  unity  ?  ^  The  BBthor  then 
rerlewa  the  answcm  which  have  been  given 
to  thb  problem  by  Linnaeus,  Cuvier,  Lbt 
marck,  Saint-Qilaire,  Goethe,  and  Agaaab. 
^rwin*e  aoewer  to  the  problem  follow  i, 
and  b  etated  partly  in  quotations  from  hb 
warki  and  hb  lett«?rw,  and  in  nupplcmentxMl 
by  illuntrative  ea^ea  hy  the  author.  How 
Darwinism  eiplalnti  the  facts  of  geological 
diatribuLion,  and  of  degeneration  both  of 
type  and  of  individual  partji  in  the  organbm, 
b  oetxt  rxplained,  and  a  brtef  account  of  thB 
evidence  which  embryology  briiiK»  to  thB 
supfiort  of  the  th».*<irT  of  evolution,  oontrQ^ 
utcd  by  Dr.  J*  S.  Kingslcy,  b  here  hteertedk 
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^^  The  T&riotu  AtUcks  on  the  theorr  of  <]e- 
8Cent,"  «aTs  rrcahient  Jordan,  "  hare  nearW 
all  centered  on  the  qMe^tion  of  the  origin  of 
man.**  Bui  the»e  attackB  nrc  wholly  im^ 
reaiJotiable*  **  Oar  Qbjeciions  to  reoognLdng 
our  kiufihip  with  the  lower  forma — if  we 
haro  atijr  such  objections — re^  on  rcasofia 
outride  tlie  doma{u  of  knowledge.  Thej  do 
not  rest  on  religious  grounds.  .  .  .  Looking 
OYor  the  history  of  human  thought,  we  tee 
the  attempt  to  lasteD  to  Chrbtianlty  each 
docajing  belief  in  mcnce.  That  the  earth 
U  round,  thtU  U  moves  about  the  sun,  that  \i 
b  oldf  that  granite  ever  lifts  melteU — ^all 
these  belielfl,  now  {>art  of  our  common 
knowledge,  have  been  declared  contrary  to 
religion  ;  and  Chri»tian  men  who  knew  thetie 
things  to  be  true  hare  Buffered  aU  manner 
of  evil  for  their  aake/*  A  short  aketch  of 
the  life  of  Darwin  is  prefixed  to  the  eaaay, 

KxSSAItCQYS  OK    DlAKAONETISM   AXD   MaGNR- 

CiiTSTALLic  Action.  By  Johk  TYNPAit^ 
D.  C.  L.,  LL.  D.,  F.  IL  S."  Xew  York  :  D. 
Appleton  &  Co*     Pp.  2SS.    Price,  il.ftO. 

Tea  re^earchea  embodied  in  this  rolumc 
cover  the  first  sii  years  of  ProL  TyndalI*B 
experimental  work.  The  firfit  inrostigation 
of  the  fieries  trcata  of  the  deportment  of 
crystala,  and  of  other  bodied  (HiBsosatDg  a 
definite  structure,  in  the  magnetie  field. 
Pliieker  had  diieovcred  that  deportment,  and 
had  attempted  to  aeeoimt  for  it  by  sup- 
pOi^ing  new  forces  and  new  taws.  Farad  ivy 
followed  and  corroborated  PI  ticker,  and  add* 
ed  one  mor«  hypothctiail  force.  Thcoe 
forces  were  held  to  be  wholly  distinct  from 
magnetism  and  diamagnetlBm.  Tyndall  atid 
Koobliiuch  found  a  much  simpler  wmj  of 
accounting  for  the  phenomena  obserrwl, 
which,  In  place  of  the  asfumption  of  three 
new  forces,  ri-quSriHl  only  a  simple  modifica- 
tion of  known  force*,  to  which  they  gave  the 
name  elective  polarity.  Prof.  TyndiiU's  first 
inrcstigation  on  tht*  jfubjcct  of  d^amagmttic 
polaHty  \»  dc'9cribf^d  in  tbe  *♦  Third  Memoir" 
of  this  rohuuc  Supplied  with  more  ade« 
qnate  apparfttui  and  material,  he  prosecuted 
the  researclh  as  recordeil  in  ihp  ^  Fotirth  Mem- 
oir,'* mibjeeting  the  de{H>rtm(!nt  of  tliamag- 
netic  bodifii  to  an  eiLr>  uparijion 

with  that  of  iDAgnatie  b  showed 

that  Ihe  dlama^oi  ul  the  tame 

dolio  to  tm  called  i.  '  ■  aa  the  mag* 


nette*   Imhe  ^  FifUi  X«motr^  int  < 

cxpfrimentf  made  with  a  wry  \ 
paratus,   which  prorcsi   that   the 
dlamagnetic  poUrltj  would  Ftaiid  the^ 
te^ta.    The  appUcjition  of  tJie  do 
polarity  to  magne-rrTftaltic   ph 
the  Bubjeci  of  the  "Sixth 
pendcd  to  these  papers  are  letterp  | 
b€r»  Faraday,  atid  Tyndall,  relAtio 
inTCBtigtttioui^  togeliiirr  with  noiuc  I 
seriptionj  of  apparatua. 

Jorn^fAL  Of  MoRrnoLooT,    Vol,  n» 
Boston;  Conn  Jt  Co,     Pjk  190» 

Tois  number  of  the  '*  Jountal*' 
five  papers.    The  flrrt  U  a  brief 
"  Observations  on  the  Strucinre  of 
latory  Organs  of  thr  Kat  (  Vnpfr^io 
l«4rV*  by  F  red V  rick  Tuckcrtnan,  IL 
ia  followed  by  a  pap^r  by  Prof  R 
"On  the TritubcTculai'  MoWin  11 
tit  ion.'*    Prof.   Cope  has    iw 
variation  in  the  number  of  tnl 
Ing  the  crown  of  the  superior 
man,  and  has  concluded  thai 
tubercuhir  ty|)e  of  molar  crovn,  HIi 
by  the  first  superior  true  mohir  of  i 
longs  to  the  primitire  form  from  w| 
the  crest-erowned  (lophodoni;  molaf* 
hoofed   placcntftl   inammsis  haru  b( 

fron 


ral 
'tiie   \ 


rived ;  and  • 

of  molar  hi. 

earlier  irituberculat  « 

of  a  cu5p  at  the  (lo^h 

it,"    He  I'ays,  further,  that 

cular  superior  molars  of  man 

reirersion  to  the  dentition  of  th4 

of  the  Eotxjne  period  of  the  farwilf  o< 

iomorphidn  ;  and,  second,   llaat  ihil 

sion  ts  principally  seen    among 

moA,  and  tiit*  i^lavtc,  FrimeK  nM 

branches  of  Uie  K  in 

r^  rxi^ini^  mc*'- 

1  9,  whtic  tiic  a«?ol 

r  ii**  of  an  inicrmci 

IhuK  shuwiniB  a  sujierior  posllkm  i 

races,     Tlie  third   paf>er  U  »•*   r  i 

man,,on  "Tlie  Seat  of  Jvr 

gcnemtirc  Rner^y/*  and  dc*!-  »5mi  i 

tion   whether  the    c7topla4m   b  a 

body,  moving  only  aj  it  b  artad  i 

cKtprnnl    foreca    and    iniliiemsM    «fi 

r  oriieiiui,  «tr  wbcl^. 
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Uiauitic  actioa     Prr«f.  Qcnrj  F.  fMbrtrn  pre- 

peau  ^  A  CoQtnbtiU'jti  tu  tti?  ttitemal  Struct - 

tir».  .»f  th<*  Amnhibiiio  Bmiii,"  in  which  arc 

udica  of  ncrvc-flber  couracs 

ui:uiuiit«.M"*«i«  of  motor  atid  &i?tisory 

lei.    Dr.  WlUiam   Patuui  cotitribtitee  a 

'        it  of  his  »*  Studies  on  tbe 

Li»**  devoted  10  tlic  ejes  of 

TU^rUcu  ptato^    at'CoiDpaDy   tlii^ 


IjrDCK  lo  TRt  t«rr7R  tTnti;  or  tbi  Sfxctro- 
•oOFit     Ky  A  K  HUMAN,  Ph.  1), 

Wi«1iington:  *ti    Institutlou. 

Tof  liicfAlnr^  *>f  #cIctkh»  U  hccomtug  so 
•'d  iuJexes  are  ftU.^o 
ciHT  nucleot  who  would 

1  of  what  13  going  on 
:  ifiilex.  In  its  owu  full- 
illtu^tTuirH  tbfl  fftcL  It  U  mtcnded  to 
b*  A  blbUiigniphjr  of  the  «pt^roscopc  and 
f|ivc<mia  mnaljAtJ^  and  to  be  a  ti^t  of  all  tho 
bpolis  umI  gttMtlt«  '  \a\\y  coti- 

tribtslloiBi  to  lydir  ,  from  the 

be^ftnlog  of  our  kiujtt  iv^i^K  aa  the  Buhjcct 
Un  July,  18^7  Tif"  ttfssf  covered  by  tluB 
dooip^ioai  '  ^  but  thti  num- 

ber uidTari  -  recorded  show 

liow  Iscpom&t  ho^  bc^n  ibc  activity  of  re. 
Msarcb  durbir*  I'lr  t^.  riod.  An  admimbU* 
ftfwtem  of  t  b  adopt<^d,  undrr 

vtildi  m  fUaii;  urjniiibc!tlcil  ordcr  of  the 
i«it«)»cti  In  futlowett  Ttttirs  hare  often  been 
rapitaii  tiKire  ihau  oncc%  6o  o^i  to  tn^kc  sure 
of  tkdr  bdf^  found,  atid  a  Ibt  of  authors  is 


inn,  Rv  TnEO- 
ait:  0,'P.  Put- 
rricc,  40  cents. 


DOr 


Til*  ^  rotnpriAod  hi  thl**  vobitno 

litt«  vpfitwvd  in  **  Tfii'  Cvnttiry,''  and  atx? 
HOW  repHnirllit  tilt*  "  Question*  of  the  Day  ** 
•rrVvL  I*rr^xi^  lo  th<?m  is  an  introduction^ 
In  wbirAt  iho  author  trpliex  to  the  criticiflm 
Bade  It  thi*  firrt  appennuiep  of  his  essays, 
that  ihry  olTrr  no  etifc  far  the  cvil^  they 
fMftmy,,  by  •oTins?  that  ho  atl«^ai[>ted  ^inly 
10  iMoi  ,  und  not 

to  prt-  "ft^r  t>Tftt, 

)aft  0' 
nifitSesr 
wftborr  in  thoir 

,    , ,  .., Till    (Innt. 


ing:,  eo  oertam  other  men  "expect  fome 
soheme  of  reform  that  will  at  a  aingle  fell 
swoop  do  away  with  every  evil  from  which 
the  body  politic  is  suiTering.  »  ,  ,  No  law  or 
lows,"  he  continue*,  **  cjin  ^ye  us  good  gov- 
ernment ;  at  the  uttuost,  they  can  only  giro . 
tts  the  opportunity  to  ouj'selvefl  got  gomi 
government."  He  then  spediiea  several 
thiog«  that  good  ciiiteus  ought  to  work  for, 
ojid  sjiVB,  "  Above  all,  we  eun  strive  to  fultill 
our  own  political  duties^  a&t  they  arise,  and 
thereby  to  do  each  of  ua  hid  part  in  raising 
to  a  hfjiilihier  level  the  moral  standard  of 
the  whole  cotutnunity/^  The  fln^t  of  the 
cftsaya  h  on  "  Phoaea  of  State  Legislation,** 
and  is  based  mainly  on  Mr.  IlooseTelt*«  ex- 
perience aa  a  member  for  tlutje  tcnua  of  the 
Kow  York  Legislaturt'.  It  reveals  a  great 
deal  of  vlciousnese  and  weaknc^ii,  and  also 
gives  credit  for  a  great  deal  of  jrood  work. 
It  contains,  too,  a  number  of  very  amusing 
incidents.  The  other  es^ay  describes  *'  Ma- 
chine Politic*  in  New  York  City/'  and  deals 
with  not  only  the  niethodd  of  the  men  who 
nin  politics  for  the  benefit  of  themselves 
and  their  followers,  but  also  the  neglect  of 
public  duties  by  rejpectable  men,  which 
Luakes  the  doings  of  potitiLal  jobbers  po^gslble. 

Minimal  of  Chkmistrv.  Ry  W.  Simo>% 
Ph.  D.,  M.  D.  Scrond  ed'ition.  Philii- 
delphia :  Lea  Brothers  k  Co.    Pp,  470. 

Thk  present  edition  of  this  manual, 
while  t^taining  the  general  character  of  the 
first,  embodies  also  a  considerable  number 
of  changes  and  additions.  Tlie  work  is 
specially  adapted  for  students  of  pharma- 
cy and  medicine.  It  assumes  no  prevtoiu 
knowledge  of  chemistry,  and  hence  may  be 
i^tled  a  leit'book  for  beginners,  though  it 
is  not  euitcd  to  the  needs  of  young  pupils. 
The  first  twenty  paj,T3  are  devoted  to  a  brief 
considerutioM  of  the  rundamenlal  properties 
of  mattor,  and  are  followed  by  thirty  pages 
on  the  principles  of  chemistry^  The  author 
i«  in  the  habit  of  ecalttTing  these  prineiplea  ' 
along  r.hrt>ugh  his  course  of  Irelures,  but  in 
a  texl«book  to  accompany  the  lectures  ho 
prf'fcrs  to  eoltect  them  in  one  place.  Tlic 
thi^d  nnd  fonrth  jmrtJ*  of  thf  volTji!if»  arc  de- 
ly  to  the  r  u  of  tha 

lid  tho  mci  fits  and 

thrlr  compounds.     Only  those  elements  are 
taken  up  which  have  a  practical  Interest,  and 
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for  the  tpecial  benefit  of  ph&rmaoetttio&l  und 
modica)  studenta  Bpiuj©  is  givtm  to  all  dietul* 
Cftl«  mentionod  in  <lie  "  United  States  I'hRr- 
macopo^ia.**  The  fifth  part  deals  with  qualtta- 
Hire  anaksis,  including  ahio  a  chapter  giving 
the  principal  methods  for  volutnetrio  cje^ 
tcrmioaUons.  Or^nio  chemistry  occupleia  a 
little  over  one  fourth  of  the  volume,  and  in 
ihia  department  apedal  proniineaoe  is  given 
to  tho66  subatances  most  important  in  medi« 
cine  and  phurmacy.  tn  the  do^g  part 
phraiological  chemistrf  is  treated,  iocluiilng 
a  oonftideration  of  the  chemical  chan^ft 
which  take  place  in  animals  and  plants,  and 
of  the  ohemical  composition  of  animal  (luidB 
and  tisstioa^  with  full  directions  for  testing 
urine.  A  notable  feature  of  the  book  ia 
seven  platea  showing  the  colors  of  fiftj-six 
precipitates  and  liquida,  which  begliuieri 
often  have  difllculty  in  becoming  familiar 
with.  There  are  aluo  forty-four  cuti  repn^ 
•exiting  apparatus. 

A  SYKorste  ot  thk  HmtCAL  Botakt  or  nri; 
U!irrct»  Sr^rKs.  Bj  J.  IL  O,  OABTiut, 
M.  D,,  Ph.  D,  St.  Loms :  Geoi^  H.  Field* 
Pp.  176.     Trice,  ^t, 

Dw.  Cabteb  has  accompli  shod  a  laboriona 
wrvlce  for  the  physiciana  of  the  United 
Stalca.  The  book  comstat^  of  a  li.^l  of  the 
frpedes  under  each  gt*Dua  which  are  known 
to  be  uarful  in  medicine,  giving  their  mcdlci' 
nal  properties,  and  telling  what  parts  of  the 
plant  are  uged,  ami  the  dose.  The  medicinal 
plants  of  the  United  States  embrace  about 
HO  order*,  fiSO  genera,  and  more  tlian  1,800 
specit^  and  vartctiest.  The  botanical  arrange* 
ment  is  chiefly  thai  of  Dr,  Asa  IJrsy.  The 
names  of  introdticod  epocies  are  i  *il 

by  small  cnpitals,  and  the  Ln  \rt 

plants  is  given.  The  volume  bsnpplied  with 
a  table  of  ordera,  and  Indexes  of  generic! 
natneii  and  of  common  names  of  planis,  and 
an  Index  of  diseases. 

Tht  Journal  *>/  Phyaiotogti,  Vol  fX,  Naa, 
2  and  8  (Cambridge  (England)  SdenUfie  In* 
strument  Company)  contains  eight  papers 
givittg  tha  result!  of  laboratory  investiga- 
tional T!  ''On  Uut  r  »if 
theSaliv  Fi/Mjy  J.  \  af 
OimbridgG,  iiii-J    !•    -r-l'   r.p^'M.,  i,; 

to  determlnct   *vii--i:ih  :    rh,-    ,,:;,;,■ 

••anabolic"  Bberi   n/'   ih.^     .    r,  u,,  ,     i-t-,- 
are  r»aralT»!?<l  bv  ntroMiii     '   *'"•    --""■    .'mr 


ajs  the  **  (H9citnoi7  ^  ibctrf*    TI1I4  b  1 
by  a  paper  on  *-*  Tlie  Phyti1olo«ical  \ 
of  Domcol,'*  by  Ralph  StinJoani, 
Edinburgh,  and  '*  A  Not«  on  th« 
the  Failure  of  very  Rapid  Eh 
tion  to  produce  Tetanus  in  Mu 
ry  Sewoll,  of  Ann  Arbor,  Mich, 
menial  Invcjjtigation  of  Strychnin 
ing  "^  ia  contribut«d  by  ^ben  W«  | 
M.  D.,  of   Bonon,  who  oondia3qi_ 
spinal  cord,  upon  which  nU 
peculiar  power,  takes  np  mors  < 
than  the  other  organM;  but  whether] 
it  ii  more  snfceptTble  to  the  drag  t 
other  organs  we  hava  no  means 
tabing«    The  next  pa|>er  If  **  On  ibo  ( 
stances  which  modify  the  Action  ol  { 
and  Theine  upon  Voluntary  Ma 
Lauder  Bmnton  and  J.  Thcodor 
i»  followed  hy  a  report  of  an  lit? 
**0n  the  Electrical  Ontan  of  the 
J.    Bunion  -  Sanderson  and  Frandt  j 
The  roitiiiiuing  fjapers  are  *^  ilti  tlie  1 
of  tiie  Mamrrialiiin  Heart,^*  by  Johi»| 
Williain,  K.  P.»  of  Aberdoon,  tUu 
plates  of  tracings;  and  *^ Further  I 
on  the  Apparent  f  * 
latirjn   in   thi^    I' 
(•eorge  K,  Stewart,  ui 

Prof.  E.  R  r<*p^  r  ^bel 

can  If 
paper 

Fauna  of  the  J^unro  Hrrtn*     Tiia 
formation  rests  on  tlic  I«arai 
western  Kew  Mexioo  and  eouth* 
rado,  anri  was  diecoverod  by 
1874,  and  vertebrate  n^matna  w 
it  by  Mr.  David  Baldirtn  tn  l8a(K 
dred  and  six  veri^brmte  spedai  lifti 


found  to  fir,  whi' 
fauna  which  pr^^ 
to  fchow   t1; 
ImmenBe   iri 
vioualy  soBpected, 


0  tniidi  fl 

u  rt4iiw 

1  HOC  b^ 
Thi^a  f>|)odva 

scribed  In  the  prottent  fvaprr,  aad  I 
ocriptionM  are  Illustrated  hy  two  |4aJ 
by  cut-    1—  •  Iftntition. 

f^  ^€m\p  iW  nam*  o| 

riodlcai  jMiinia*'  *    *       *     ( 

bra>kat  At  Ltuooli 
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tti  eoatimtj  orjtnpride  threa 
pfttiM*  :  **  Oil  the  Truiap.  >  Ktiier/* 

bf  aBLBtMi;  **itn  Li.  :  ,  ly  of  Re^ 
lilili^  ill*  Bl^lh  Vorb^ftM  in  SftotcHt,'' 
^  A.  H.  l%mi;  wul  **Oti  ilm  H'urtory  of 
ike  AcxfllMy  Tctbi  la  tbe  Rotnaiioc  Lan^ 
fiMpVi'*  I7  J*  A.  PobuIm.  The  ftml  pufK^r 
li  «■  tBTM^psimi  of  the  plrii<mieQa  whkh 
•oald  O0OW  If  tluro  were  aoj  ftbtorptioo 
il  iht  MigbMatrBr  of  fUrt  bj  Uie  fiber, 
frWoiift]  fofoei  or  imperfect  elais- 
Tlic  r»alt  of  the  author's  cdculA- 
I  fi^  itet  lb»  »pi*&renC  t(niteiie»«  of  th« 
Ma  not  be  due  to  absorp- 
appofed;  uid  that,  if  the 
ipiiOK  li  liiftiillo  in  eileol,  **Uic  aTemg« 
dmitf  off  4iitrttmtioii  of  ii^tf- luminous 
I  oiir  own  fjitLin  most  be  ex* 
,  M  othenriite  the  nky  would 
tppatf  of  •  Bniforrti  brlghtaoMi  approii- 
■iilAf  that  of  the  mil** 

in  lit  anniM  Bfpm  ^iht  DMdotk  0/ 
Mnttty/tt  1««7«  the  cshlef,  Mr.  B,  S.  F«r* 
■■V,  Jnlli»^  th9  worl(  of  the  dKiNion  b4I  in 
fbf  ««iii  Ibal  of  •  bureau  of  itLformAtioti. 
DlRlVf  lb*  past  year  the  dhUion  baa  d\^ 
\  etroulars  of  ittformatSon  to 
\  is  gststrmU  to  railroad  man* 
,  la  tjamtbnal  man,  anil  to  member* 
af  itb0  Hadloaal  Orao^  Thcae,  logather 
vUl  a  loiUr  to  tha  Oomminfoiitr  of  the 
Lasid-Ottcw  on  what  la  a  ti]&baf4r«ie,  are  rc^ 
pMdaBBd  te  fUl  or  la  lUbataBoe  iii  the  rrporl. 
TW  faiayhM  also  contaJrifi  stall p<tlc«  in  ns 
^s^  III  nportft  and  imports  of  wood  and 
vaad  ysfidaata,  ffoni  l««ii  to  1887«  sud  the 
•li  migm^taf  of  tho  ooantfT.  tweeds  and 
iMrfBo^.  laalaly  •  r  irin^  ttves  and 

vilvvivkaoa  bopi^  i  lo  •em#  ex* 

Fcfoow  think  the 

»«ntotaka  tv-  i  in- 

Tlia  sdctulfie  basis  of  forest 
araal  be  Imlk  up  from  research- 
M  la  forest  bMosf,  timber  |thyKj(»,  m\\ 
plfiias^  asiil  idtl  ehumittry  ;  it*  eooBomie 
win  coMiat  of  forrst  ittaLLi^aii,  tech- 
r  of  voodt^  and  foreit  poHoy ;  aod  Iti 
fnny^y  baato  wUI  oompeiw  knowtadip  of 
■itfbada  td  plantSag,  tnantgltiy,  and  harreat- 
\mf  ftavats.  The  fvpoet  «oiitalna  notes  on 
spadas  t/t  trtva,  tlie  seed  of  which 
IB  diairtbot(4  from  tbe  departxtirni 
tbe  waaon,  latttof  tbdr  talue  and 
Ibe  CMfde  of  Uivir  I'TCKucalioo.    These  ooCcb 


are  followed  by  statements  of  tbe  oondition 
cif  the  forestry  intereata  in  the  several  States 
and  Tcrriiuncs. 

Th€  T6^6  Gakn^H  Zanhi  ("  Eastern  Sd- 
enee  Journal  *'K  in  Japanese,  is  edited  by  a 
ooijimittee  coo^Uting  chieBy  of  profei^orB  in 
the  Imperial  University  at  TokiOf  Japan^  and 
haB  the  lai^gc  circulation,  for  a  country  like 
Japan,  of  three  thousand  copies.  The  oum* 
ber  which  has  been  sent  to  us  as  a  speciroen 
has  articles  on  the  primetal  world  of  Japan 
(aeoompfttUed  by  iUustrations  of  Jsfiatie«e 
g«?ology),  the  aborigine*  of  Japan,  tho  sub* 
marine  world,  "  A  Great  Ea2»u<m  Problem,** 
and  **  The  Standard  Time  of  Japan/*  w  ith 
notea  and  misoellaniea  on  Yanous  subjoeta, 
and  reriewa  of  t^ooka. 

m/i/fe  Cookwr^  in  a#  Hi  ib*aiieibs  (J.  U, 
Uswta,  puhlifllier,  Chicago)^  in  a  monthly 
nu^aaine  dcroted  to  what  tho  publisher 
Jtistlj  eotisiders  tlu»  oeotral  and  predouitnant 
tniarest  of  all  houadcoeplng.  Hubjecu  per- 
tulning  to  cookery  are  pre^nted  in  an  un* 
tc^chnia>ll,  oommon'aenj»c  atylc»  iind  occupy 
about  half  of  each  number.  The  retjt  of  the 
space  U  devoted  to  matter*  of  different  char- 
acter, the  object  seeming  to  be,  beaidcn  culti- 
rating  well  tho  upocjal  Add  of  the  p^'Hodlral, 
to  funduh  a  vaHciy  of  reading,  and  make  it 
attract! vi«  in  other  direvtiona,  Frice,  20  cents 
eadi  number ;  $2  a  year. 

The  chuj-acter  of  Che^mkal  ICrperimmUt 
for  Mftlifnl  StwienU,  by  \V,  S.  VffrUiitfthfr^ 
tf.  D.  (R.  Clarke,  |1),  haA  been  eoDformed 
to  the  limited  time  allowed  for  the  itudy  of 
chemistry  In  most  mediool  schoob.  Ucnot 
it  includes  only  sadi  &iatbod«  and  facta  at 
the  student  will  used  to  use  in  the  practice 
of  his  profefaion.  It  i^  a  laboratory  manual^ 
the  experiments  ooTering  work  with  the  prin- 
cipal metals  snd  acida^  using  Beilftteln's  ex- 
amples. In  addition,  the  more  important 
AlkidoidA  and  «ome  organic  oompoundt  of 
mc^dical  interest  are  considered.  In  phyaio- 
logieal  ehemlMry  the  work  deala  with  the 
proteids  and  csarbohydrates,  the  digcatire 
prooeasea,  blood,  bile,  milk,  and  urine  The 
acbd  teeta  recently  totrg<1uc«Hl  for  the  clinical 
exanfaiation  of  stomach  cont<'»is  art«  atfto 
giren.  It  is  intended  to  be  naed  wHb  i0Di« 
•jvtmnatte  treatise  on  ehemlatry* 

We  have  rficetf ed  from  Thomaf  Fl^osa«r 
k  Sod,  the  Kcw  York  agenii  of  rrtadz^ 
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Em^^  ^  wdimm  ^mUM  myp  ^i  A 
0am  pLMumk  mtM,  lla  oliiBeC  It  IQ  ikmm 
flor  M  Ike  D^  topi  t/iiuny  ffon  mhUk  Is 
dl  i«««ck<i«Mf«.    TW  im  dinner  »  • 

lb#«Mflnwite  oC  the  Knif^  ni  <li9  Dt 

cli#  cxicsft  10  whl«h  lh«  Eoiopew  vlaitf  uc 

lilt  ol^icikm  of  file  tdtMrncte  «r  Ibc  FtvDcb 
gvo  ft|^f»t  the  Knfp^  ttnd  1iKT4«  it  a  FBvivw 
ol  tiiff  ""fldgncW  eomptdtiaD''  of  li»^  is 
iiliMi  fl  Krvpp,  A  th  0«B^  and  ah  Afn- 
ttroof  gitn  futrticipttttl.  An  Aooount  of  ■ 
f  bit  to  tb«  Kjupp  worlcM  ocmcliidet  Ibe  nmitt 
part  Qt  iIm  tioQicy  and  to  tlil*  ia  appcoM  ati 
analy^  bf  aootlwr  liand  of  mmm  cdMnm 
mada  iipoti  Cupfa^ci  1ifmihs>«V  book.  Tba 
voliimc  U  I  UagraniJ,  rkwii 

KDdapnnrai  't'|>* 


MM^  1  m   III.  vii^  ^  bs 


1  ia  SftQ,  In 


•eifc 


A  decMfMllj  Tfgoromi  panophlH  ha«  t»9eii 

coDtrihutcd  to  t!io  **  Qof «tio««  of  tli*  Dajr  ** 

LcUfTK  £o   ilrTMrimn    Aar?rwr#  oim/    ^' 
iPtitimtft^  2d  cenia).     lid  piirpotc  ii  to  vAiaw 
%\w  \n*ii^\c  of  thi!  country,  ro^snlcd  a*  can-  I 
feutncr*,  what  tbo  pffsiont  laKfT  co«t«  i 
Th**  l^tt^TB  nrf-  Ntnn)gUiau<Kl  bj  abnf. 
»  f oUowitijx  diH-Hnnitii  hunii- 

it;  (iidr  charnctcr:  **  WImt  it 

HU  Ihf  Fanner  for  Lumber,"  "Whut  it 
»!«  lilts  Fannur  for  <>t>i'kery»  (iUnxwiiref 
and  Cooklug  l^teriftlln/'  **  Fi^nnib)  Labor  on 
Faniii  II ud  hi  Fncioricif,"  "  Ai  to  LtuuHcs 
and  Kccp**iti.>n;'  and  "  The  Champion  Tariff 
Swbdl<»  of  the  World.** 

T1m»  Kwbjeot  of  ihe  neii  numtw*!-  «f  the 
"  Qu«r»tloiVi  of  the  I»AV 
}*ri%mi*i  lii  the    Ihdh    ' 
(Piilnnm,  'iA  ic»i>).     It  m»  b^'  i^tcdn-^rk  H. 
U7n/-i,   h[urf.it  n^*nt  of  the  tonth   C4'nMtt*, 
»  imiUem  of  iuni4tf«  tu  llm 

nhtch  tht?y  arr  Uji  «  irrrjit  i 

of  ••f»ec»t#,  •lidi  ---^  •• 


l»r  a  wvlitr  Q^  j«afm»  iba  affacca  af  h^iH 

booda  aft  a  |wiw.«,  vbai  tM  tarit  tts 

ciifciMaec,  tiw 
'-:r^firtaikt  anklrf  aft 

^  tJba;  ^nniLikm  of  wngpa  faa 
<j)iTciT&t  parti  ol  tbb  cattail^, 
of  wMil  laltod  in  tbr  Tailed  I 

r  im»u,  ivtci    TW  ockar 
I   bj  TbcMBaa  ^faai,  b 

knoirn  style. 

Tbc  inost  extcndad  aad  infHrta 
In  litporiM  fH>m  Otf  OmmU  y  O*  Fb^ 
^of^t,  Ko.  98  (Dtfpantaattl  of  SisiaW  «» 
tboMi*  on  ''  The  Codt  of  Mannfaeixftii^  r$«^ 
Cloths    in   MAJuclkUietaa,    J^iMfmahfcwy 
SwSt2<riattd/'  t>y  J.  Sdiodiliof ;  '^nol 
inc«  of  Kiaug-»u,**  bv  J.  D,  SmuM^I  • 
EnhibrtioTi  for  th«  rnyyi-ptton  of  Auil  m 


ii>K'on  ; 
«ji/*  by  » 

nource^  and  Trada 
T  ft.  Jemlsin 


Co^atlflHO  of  <lu 


«l  O^iidMSoftAl  tlieory— 
«Qd  nafitmlUiD — to  ouc 
mI  wbloh  all  ii;iirfiicp  uf  inntnifv 
taken  praLalt:^!  farm  \h  the 
Im»  %kt^m  iMRiitnrtI  ywn  tttiiy  be  nlctttd, 
Th#  MMjp  lanlu4oi  dao  ftotn«  romarki  cm 

•chooi. 

Tie  Mktma  will  Ixr  «un»  to  like  Tkg 
K^  MMd  Mnt  Jimdw  (Shcnrood,  Sft 
MOrti)  i«r  H»  ootored  piettuvi,  which  arc 
vidi  ft  libofml  tuuuL  The  modn  of 
» wUeh  It  1«  «d«{iC«d  U  that  known 
^  MOllllui'^iiathoii  h  famUinrii^*!  tbo 
with  terlpt  a«  well  a«  wiih  Roman 


•r  Itttltinl  iMotK^M  of  PbllklflnblA. 
iwnte^it    I'ti  «« 

^  •v^l'iKa  n.  Tks  TariCr  And  Itt  Cvlli.  K«w 
1M  :  fL  P.  firtftaiili  SoBft.     fV  1!-*^     |1- 

Byiak  A^iliiiilf,  E^lUb  i*tttiipodtlniQ  «ti4 
IhUlii.  kMat««l  •dJdna  \*mr%  tl.  (hOiotlttltiU 
^rtHM  if  ?1yto,  9r«w  Vorf( :  t>.  ApplHQli  4  Co. 
flkHL    ft  41. 

Alter.  Il««f7  B    '  nir.  Mit'H. 

n*MBlli««f  (M  COAtttaHi' 

l>  isi 

m^a  mmmit^nm  frrtttfrtA  fuil  Broailwajr,  N«w 
f«t.    1^  «*   «a«POta. 

It  C  O^  n*<^"H<„r,  r..lU.-n     Hhr..,H 

B»««ftbc.  T.  ft.,  ToNAto.    Chtrtor 

OAte<    MtfT  WbHoa,     ffturlof   i: 
•mm»  I  IHm  a  Ca     I>  IB. 


0191^  K.  I».    Tapla«r<!  - 

•IM  M:  ««■  CVntifort  on 
L>.  ap|»liclcifi  A  Co.     Pp. 


frntii    - 

Hkfljii   n^^    tr,  n.    On  lb«  InttiTliJaiiiltT  ol 

Mlrfln  s  1  ,.      V-  ., ,  _      4:,, 

It!  rMiy,  Tnkta,  .TftpAft,    Joanuii  of 

iho  i  ric«*.     Vol  11,  I'uUSAQdS.     pp. 

I  ^  nf  th(t  ^tAtp   Rdcin)  nf  tlMlttl 

.■.I 
\i 

-.  -■.,    ^    .-.   i,. _-,-.,,  :..-.   .„  \m 

iirrvk  \  itiit^y.     I'p.  ^ 

Anirii  '       '         ^    "'         '      '  4  BtiU«i.    CIikAJEa; 
A.  M  '<». 

f  ftntimv  ftir  Aca4«- 

Ia:  J.  U.  Upploeotl 


uf  t 
1 

Tori. 
L 

fin .  I 


Pi. 


I)    At. 

f  !.♦**. 

AfTfliTnlttiral    Eai-  rh  ,    : 
K.  W.  «nd  O.  K.     Alfb*d  KrjpiV  W« 

'   rirulmrul  CoQttfic     Aaaoal  C«to- 


IkMutI  of  11««itli.    AmniAl  Kc- 
1S«7.     rp.«l1  ■Ji4  88«. 
V  J*   Tirtff  CbtrtA.    H«ir  T«v|ci 

ni.   Pp  as. 

f      Tin   P*  tK".l  Prufiounr/vr      Nr» 

Pnrtor.    Mr*    < 

Rocon!"    On«rUnn     k-.-.r^,.   ,—      »  fii...j.  jna.: 
!^rMi4^t7  for  Lthlnl  Cajtartt.    Pp«  SX,    nu  c<tflt«.    ft 
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»t*toof 

Shulrldt*  li  ^lVM  M,  Ih  i  ^bnenrKboOH  U|»Cfii  Hit 
MorpbobfT^r  of  Gmtluit  Bo&klKUt.     Pp.  Jl 

SUIT,  Loaii.  M.  U.  ttjgicno  of  tho  Niif««rf. 
Phllftdctptiift :  P.  Bi*Uit(m,  &oo  &  Co.  i*t».  m. 
$1.  fiO. 


P»J- 


■  utt'jm  ou   Lilt'    Miuttuna  of 
r  tho  Ji&t.    B(Mton  :  Ohm  A 


W«tw^  c;iwk»  A,     Thi»  AiTDQiiitp   4odiu1  tor 
W«tl»,    mvlil    A,      1'  -     '      TArtff    to 

W?!-i[«]ey.    TL    M.      '  Note* 

fpoui  I     ■  i:ua"*  L«:tiirL'ji,    ^L.  L-ala.    Pp,  1!U, 

V  L.  Editor    **Tb«  ^*ouJ/*    M*snUi1f. 

FicL      ,.,.„..,;  Uomp»oj<    Bo«toD.     11.60  aytJtf. 

Wttllsmi  CollegQ.  Hcipktu4  Ob»»ervatorY.  Com- 
menttirAlloQ  of  tba  FmlatL  AAnlrfrsory.    Pj^.  llfA, 

Wlalock,  WilUMn  a  BJblioRfaphy  of  Af  trofio- 
niT  for  the  Year  IS^T.  WtaluuKlua  t  »uilLb»uiilui 
IbtUiaUoii.    Pp.  U. 


POPULAR  MISCELLANY. 

The  late ni4ttoital  GcologrlrAl  Congitss. 

— The  fourth  se^sfoQ  of  the  Intematignal 
Geological  CoDgress  w«b  hold  in  LondoD,  be- 
ginning Sq)tembor  16th,  under  the  jipcai- 
dcocf  of  Prol  PrMtwich.  The  United 
gtates  troa  represented  in  the  list  of  vice- 
presidenta  by  Prof*  Frazer,  of  Philadelphia. 
The  meeting  was  the  larg^^iit  in  attcniUnce, 
both  of  home  and  foreign  g«o]ogist.'<f  that 
tui5  been  held.  It  differed  from  the  prori- 
Oils  tneetings  in  the  point  that  no  rotes  were 
taken  bearing  npon  the  «abjecla  under  dhi- 
ouaiioti;  hut  n,  repart  was  adopted  rocom- 
mending  that  in  ftiture  tho  mcmhcrs  from 
the  oounlrj  in  which  the  Congreas  meeta 
shall  vote  aeparotely  trom  tho  foreign  geolo- 
giatfl :  li  the  two  groups  agree,  the  question 
in  bo  cnnBidnr<?d  settled ;  if  not,  deferred ; 
and  that  yotea  should  not  he  tnken  on  (jucs- 
liona  that  are  pun^ly  ihwreticnl.  The  elas- 
aificatjon  of  ih^  Cumbrian  and  Silurian  strata 
Hia  fully  discussed,  and  the  qo*^sUon»of  the 
nature  and  origin  of  the  frrrftalline  »clii^, 
and  of  tho  upper  limit  of  tlio  Tertiary  iiyji- 
tern,  were  am^idert^  in  some  detail.  To  lh«« 
aecond  discussion  c9Aay»  were  ooniributed 
by  fi  uf  th»*  t'nli 

Icmi  rth  nw  fnti 

Km. 

coi; 
ha* 
thr  : 


oQ  the  enbjeot.    It 
ihe*e*    Another 
under  the  new  aapect  of  thr  fob^ 
which  Prof,  Hall  rt'pr<?H?nta  the  riijl<4< 
Four  or  fire  sheeta  of  tho  goulo^ieal 
Euroi>e,  relating  to  central  Ba;rop«^ 
ready  for  publication  within   Umi 
yearti^  aud  will   \^  given  out  at 
with  tt3  own  title  and  index,  «ll 
tug  for  the  eonapletion  of  Ihfr  m\ 
CoRgred«  dedded  to  hold  ita 
in  1 891,  in  PhOaddphia ;  and  K 
Datui,    Ko wherry,    Fraier, 
Marfthf  and  Waloott  were  apt>ol: 
mittee  of  arrangetnenta. 

lotcrgfafla]   Han  la  Ohio. — I7i 

cently  it  haa  been  a  qijwUon  w 
tcrgladal  *^  man  cxliitod  in  the  ]fll4 
Talley.  Dr.  Abbott  had  even  mada  tl 
gestion  that  this  r«oe  \utif  hav«  tlti 
in  the  neighborhood  of  the  ie«-<so« 
had  not  spread  so  far  at  even  lo  the 
elope  of  the  Allcghanicii.  Flint  tmpl 
paleolithic  m  cliaiiuH^  were  found  U 
dance — ^tbc  work  of  tudlans — ^but 
could  be  prorcd  to  b«  of  pol^Uitli 
Some  three  years  ago,  howcrcr,  genu 
lM*olithic  flintu  were  f 
MatHsonriUe  aud  lioyr  1 
of  these  diicoiraricfi  have  Ir 
aralned  bj  the  Rev,  G.  F.  ^' 
ing  the  whole  ooufigtiratltiti 
cbanicter  of  the  region,  tr 
fonnations^  Into  aeeouot, 
beds  to  be  uitciucaHfonably  '*^a^.^.  i 
po>>ita,  in  cituationa  wb«ro  llief« 
been  n«  oubacqacni  depoahicm.  Tbr 
erieti  tlieivfore,  show  thAi  in  OUo^  aa 
on  the  A  thin  tic  eoail^  cnan  waa  as  laki 
fK^ffin'  tho  clofo  of  the  KUdal  p«H 
discoTery  of  implesncnta  of  fiuarii^ 
likewise  in  gravel*  and  audii  tliat  oe 
be  gituial,  msuir  by  MIm  Babbla  •( 
Fitit,  Minn.,  Is  eonfirmtd 
of  Hr,  Warren  XJphom. 

Oir  Intflaat  and  %kp  Mi 


ween  Amcticau  JndiMAf  an<l  Mii«col| 

lut    CLiiinorLrd    111    r*'**^ 
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«r  lis 


tUffer  vntlrttlj  fvnra  my 
gioap.  In  euUitre  there 
but  not  more  n&d 
^  IliMi  flut  be  pckkmtod  out  bf'.tvcen 
ffiocpi  of  ^rljr  elriliiAtlotiA,  and 
soc  «iie  of  Un^m  In  «Tidcii09  uf  ittUMTourm?^ 
titf  pli|iieil  lumliaritictf  relied  upon  Xo  ftbow 
ii^iil  alMtj  bc^la  with  the  color  of  the 
ikift.  fitti  no  Aitt«rlcftii  trit>e  Ahowg  ih« 
gmdSm^  hw  of  the  MotigoL  Th<»  liair,  d* 
eirai^l  in  bmli  moc^i  cliff  en  in 
TW  «b1lqui^  or  OlIdom  cjc^  about 
■iiKb  list  b«iB  iftlili  ti  by  no  ineMi* 
«nA  te  tbe  AomHqui  rwim^  fotrcely  more  io 
iInui  mmaa^  tin  wbltae,  ftud  Ui,  moreorer,  of 
iMi  fanpofteDeo  IliMi  hMB  been  iBiiintituwL 
Tbta  dbspe  ftf  ibe  ikull  U  luarkcdlj?  different 
Th§  MoBipdiisii  bi'wJ  (•  rouriit^  that  of  tbe 
oetably  loni;,  Ami  of  oth«r  Irtbee 
Th«  ttu«l  itidex  of  the  Amerioen 
j^ptOBidiAi  thai  of  the  tnodem  Euro- 
Boeli  cloaer  th&n  U  doee  the  Mongo- 
t\mtm  wm  in  cirrt«la  iriboe  kkdo  ji;e&«f- 
el  piijiliifiiowiiari  GbanMHcriilic!i,  and  ih»t  in 
Ibli  ii  of  littk  importiuicc. 


bMli 


bibto 


<Mi 


Ktttoii  of  GjiMlfft. — The  ^91'' 
mf  the  ftuthor  of  ^'  The  Trmm 
*Mit  **  Bbckwood'i  HjigA- 
It  of  tJM  viipMil  dtteritFtloD,    Tbej 
■ffw  lu  lo  ibe  oatlaitnco  of  «  Uck], 
It  a  God  «boai  tboj  mn  fear  withuat 
God  can  not  be  good,'^  they  argqc, 
>  bt  mvM  mi  make  lui  dkJ*    The  d«vil 
aloo  bclicvf!  hi  U»  a  c«rtaiti  exu^nt ;  but 
§m  a  weak*  Mf  fdloir,  iocatiable  of  do- 
barm,    A  f^piy,  itucttioacd  at  to 
be  belieffil  ia  tbo  lanmortality  tit 
I  aad  Ibe  RBnireotiuD  of  the  U^djr, 
at  tka  Iclea.    "Hoir  could  I  be  to 
m  lo  bdifftt  thU  t  *'  ho  aBkod^  witb 
lldloBopb J.     "*  Wa  bave  baea 
awoil^  aod  trioked  enough, 
varld  ahroady.    Vfhf  abould  we  bcgto 
f*    SooMiliiDet  their  ooa- 
olCbriatiaiiil  J  take  the  bhapv  of 
l»a<«od,ai»d  inbtp'^"»»  »^''^  voung 
Wi  while  tMiij  arv  of  I  ,  that 

«U  del  it  dead^  and  ihnt  nm  .-^iii  now 
■•  Id  Ut  plaor,  oibcn  doetara  that  the 
Qo4  it  nu  reallT  deail,  but  ha»  merely 
Islavotof  tlrejouTifcGod.  Tliutigh 
r  kaUefii^  In  the  tmtnorulrt^  of  the 
Cka  Ngane  asuall j  boldi  with  the  doo> 


trine  of  trao0iD!grmtJon,  and  often  sttppo»c» 
ibo  fptrit  of  some  particuloj  gypf^y  to  htvc 
pesdcd  into  A  bat  or  a  bird  ;  further  believing 
tbat»  when  that  animal  is  kilknl,  the  spirit 
pasttes  back  to  antHher  uuw-Wm  gypiy. 
The  gypeicft  resident  in  Tille^us  and  hamleta 
often  nominally  adopt  the  religion  of  tbo 
proprietor  of  the  aoil,  principalty^  it  f^ceme, 
in  order  to  secure  the  priTtlego  of  b*lng 
buried  at  Ms  expense. 

fMttU   of  Cifarette-Sattlng.— Durtug 

a  dia<?us6ion  io  the  Am^eau  A«!<o<:jation, 
TroX.  W,  S.  Dudley  dosusribdl  isoine  eipert- 
xnenit  which  he  bad  made  on  the  injurioua 
effeota  of  dgarette-amuk  ing.  lie  eUow cd  that 
they  were  prtnci pally  due  to  the  manner  of 
iODoking,  and  not  to  the  impuntieflf  as  t$  etit< 
rently  euppo&cd.  In  smoking  dgareiten,  to 
get  the  desired  effect,  the  emoke  U  Inhaled, 
that  ia  to  say  it  h  breathed  into  the  lungs ; 
w boreal,  in  vmoking  pipes  and  cigars,  tlie 
nnoko  is  simply  drawn  into  the  month  and 
then  expelled.  In  experiments  on  small  ani- 
mals, in  vihieh  they  were  caused  to  breathe 
oir  c^jnuintug  cigarette-smoke,  it  was  found 
that,  niUiT  a  moums  bad  smoked  one  sod  a 
fourth  cigarette  life  was  extinct^  E lami- 
nation of  lu  blood  showed  that  It  had  died 
from  llxe  effi*cts  of  the  carbou  monoxide 
which  was  contained  in  the  smuke,  and  not 
fmm  the  nicotine  and  other  irolatile  producte 
ut  the  tobacco  and  paper.  Titti  carbon  mon^ 
oxidt^  Im  iirrMluecti  b?  the  carboide-odd  gaa, 
which  la  lirnt  formed  at  the  end  of  the  lighted 
dgarcttc,  paH!<inj;  ibrough  the  red4iot  carboOi 
while  the  air  la  excluded.  Tbt;  «tmoki«  of  a 
dgar  Of  pipe,  or  a  Turkish  watcrpipc,  would 
bare  the  tame  effect  if  tnhalod. 

IkTtitltieiit  of  the  Plesla^aanti. — PiiDf. 
E.  G.  8e<*ley  exhibited  in  the  British  Asao- 
dalioa  last  year  a  remarkable  fuiMvil  aliow* 
lag  th#  devtlopmefit  of  the  young  of  tbo 
plflstosanrua.  Unlll  this  fossil  had  been  dia- 
covered  and  forwaided  to  him,  he  had  wm^l 
ibroughout  the  collections  of  Europe  for 
eTidenoo  on  that  derelopment,  but  withotit 
tueocac  Ho  more  remarkable  fossil  had 
aintf  btco  found,  and  no  incident  iu  tlie  hia- 
tory  of  fostilisation  was  more  singular  than 
that  ahidt  thla  specimiTn  ditpbiyed.  Tba 
foasil  waa  a  teriea  of  nntsimles  o(  oilmtla 
picaiotaufB  Icai  thaa  fiva  incbta  to  langlli* 
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irhich  hod  tlic  rabttince  of  (belr  ie^  pcN 
fectlj  prcdcrTcdf  and  the  bones  In  plAL'C 
witblii  the  Qcslu  The  remains  showed  dif- 
fffcnt  conditiotis  of  development  This 
waft  tlic  oiilj  case  that  had  ctct  occurred  ol 
the  tnineralization  of  the  muscular  fubsUace 
and  the  preservation  of  the  external  form  of 
thG$43  anim&Ij;  and  bo  pcrfedlj  had  they 
kept  that  the  ctrcle  of  the  eye  was  pre- 
eened  and  the  oonsUluent  tiones  could  be 
dSdtingsikhcd. 

niBts  ibost  Local  llafetiiis.— The  Brit- 
ish Association's  Committee  on  Proriud^ 
Miiscuma  advised  in  ita  report  that  each  such 
lofititution  ought  to  be  a  fuilj  illustrated 
monograph  9f  it«  own  district.  If  the  en- 
tire hiftlory  of  the  dUtrict  and  ita  inhabit- 
ants is  reprc^sontc'd  in  it,  irilh  special  at{42n- 
tion  to  liny  group  of  objects  for  which  the 
diiftrict  is  remarkable,  this  will  be  almost  as 
touch  as  any  local  inatituiion  can  accomplish. 
Dut  Bcicnce  i^  daily  becoming  more  exacting 
in  its  demands.  Details  which  were  thought 
ample  in  any  provincial  museum  twenty 
years  ogo^  would  now  be  regarded  as  quite 
Insufficient  In  order  that  the  scientific  %\%' 
tistics  of  the  country  may  be  thoroughly  in- 
vestigated and  made  known  as  quickly  as 
poasible^  a  more  buaineas-likc  system  of  col- 
lection should  be  adopted.  Tlio  district 
ehould  be  divided  into  section^  and  a  paid 
eolkvtor  appointed  for  each  of  them,  whose 
whole  time  should  be  occupied  for  several 
jeara  in  obtaining  s^iecimens  and  records  la 
e?ery  branch  of  BCienou  represented  in  the 
muMfutn.  TluH  would  require  a  more  liberal 
Bupply  of  funds  for  the  first  few  years  than 
tnufcimts  usually  enjoy,  but  the  valae  of  the 
muMum  would  bo iunnenscly  enhanced^  am!, 
wh<*n  the  local  eoUcciions  ivMre  made  tolerably 
complete,  tbe^  jjcrman^nt  Income  reqnlred 
for  maintenance  would  be  very  mttcb  lefl& 
Thv  town  nmncum  should  be  tlie  plac«  to 
which  all  Btudf»ni^  and  (eadirra  of  sei«nc*  in 
the  district  would  naturally  go  for  awaltt- 
anc«. 

Thf  TfArlilof  of  ChcmlHiry.— The  ad- 
drwti  of  Pmf  Titdi'n,  n-y  P»v-id*ntt  of  Iho 
^  '  iicktion, 

w  In   rr 

tlMI. 


parent  inactivity  of  iJie  ehgaieal  w^suim  i» 
^  not  generallv  the  fault  of  Uie  |wolts<ao^Mt 


was  chai^gcabk  In  the 


!at^4> 


if  tbti 


and  partly  to  the  lu 
There  ejdst«  aa  ytt  a.  .    .  - -•*  '—^i—  ^ 

favor  of  leanitttg,  nor  iii> 
sort  of  education,  uTi'  ii»ctp<rui«o 

ol  direct   returns  m  ^  \k\^m 

practical  reantla.     TL;ii   ti  a«:ba^  o^  m 
engagQ  in  reeeareh  nf   fkW  f^  by  xn  scs9 
dear  to  the  ; 
dii^ed  with  t 

tnetitntjona.  A  popular  miat«k«  < 
regarding  a  profcs^r  a^  a  Uring 
rocnt  of  science — complete,  infallUtK  >9<^ 
terious;  whertna,  in  truth,  br  i»arQ^|lillt 
l>e  only  a  senior  student,  who  dcvotti  tl« 
greater  part  of  his  time  lo  cxtcndn^  lod 
conscili dating  his  own  knonlMl^  f»ir  4t 
bent'fit  of  those  who  cc»ni#*  to  leamol  Mm^ 
not  only  what  lie^  within  the  bomdatiMitf 
the  known,  but  how  to  pcoctntt  loii  1^ 
far  greater  region  of  the  nnknovm. 
over,  the  man  who  ha^  no  inioIle«l«sI  I 
pcndcnce,  and  (^im[dy  OiX^pt^  oHifV  ] 
views  without  chalk  nge,  la  ptx^ttj  tpmdn  t» 
make  the  «tock  of  knowledge  wltb  vjlkfe  Ik 
$cu  out  in  life  do  servioa  to  the  nid.  Hit 
one  may  be  fitted  to  form  »  aonfid  Jo^gBHt 
concerning  netr  theatrics,  he  mtist  \m  l^dlv 
with  the  methods  by  which  firo^TMt  if  a^ 
eompllshed.  Thi*  work  of  lnt<«iigp|k[«  ihm 
reacts  henel^ dally  upon  th«  woilc  of  Irac^ 
ing;  that  is  to  ^ay,  teachers  shoolil  bcsi* 
CfMira^iul^  nay,  eren  rrquirod  to  l«%0«tlfiMv 
and  not  becau^'  t>..  ir  M^M>^neHca  nay  hif^ 
prove  to  he  prn  t;L    EvetyiaMte 

who  has  att^iiiieti  1 1^  iti^t'it  aa  •  teai^i#rt,wla 
has  drnwn  men  after  him,  wbo  has  I 
a  school  <  '    ■  U'ft  Uii 

upon  hiJ  . 
worker  In  it^«oai\'h  4if  M>iue  kind. 

I  taw  of  Marrta^  fnatswi., — With  tk 

view  of  applthu^  dint^et  num^rioal  laaChAl  l» 
anthrnpolofry,  Mi'    %.  B.  Tylor  hm  iiMi|itiit 

schedule^    '  -    ■     .  "       -  rtafit  aai^^l 

•ome  thr>  •  ^ufdaaaflfcf 

world,  »o   ui   1 
**mMhfid  f>f  n-^' 

V  am  «4tfi 

Otie    itlJf 

r,i     wlu.'h    ' 
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mWi^  pBffvMU,  lliimgli  on  %  fHcudl;  footingf 
«|ir*k  ro  or  toi>k  »t  mK^  Anoiher,  or  the 
ivme  cuatom  of  tlie  wife  a^ti<1  her  htiH- 
Bd!V  fditftvci  hdiig  dbligcd  cercmotiiiillT 
OSl  mt  cftOllMrf  U  pnellcrd  hj  eiiimc  &c?- 
^  p«0|^1«L    A  maHlvd  dUUoetlon  i«  foumi 

«i  fte  btftiPten  Ibow  pe<>i  onsiom 

It  Aw^  tl»  iMubnd  to  rr  i  i  wife's 

fanilf,  «mI  iIiom  vh^ns  lie  nntuivitA  her  to 
I  onra  hamm.  It  •ppeiini  that  ih«  aroicl- 
M  jMtoijii  hflween  the  btubfttid  &nfi  the 

vtf#^  liMfllljr  Mimini  prrpondrnuitljr  to  tlie 
np  of  €amm  whcrv  th<f  huntiand  gtxKi  to 

B^  vitii  lili  «rifp*i  rmnil?.  Thk  implies  a 
imI  CBftiieelkifi  botwccn  the  customs  of 
ilAMW  i»i  r««til«ticr,  Mi|g|:riUn^  ««  a  r«»ft- 
k  tlMI  11m  bniliifiil,  beiti^  »d  interloper  In 

ll»  «tfiT*»  CftinQy,  in  (lit  be  troftt«il  ««  n 
liifivr,  oe  not  **  rea%fji\%c^V^  0%h»r  ri- 
dti  <l  lb*  custom  »hoiir  afniiUr  prepon* 


Tit  imaifUt  iulgf r«^Thc  niamrrialiAn 
Bft  of  lbs  rtitlc>d  States  iitclr^im  two 
dot  al  ta^gert  the  American  luidg<if 
[TrntiAm  MPii f i'liwd  onMrrtAtrixi)  aiui  th« 
lien  Indrn^  ( 7!  a.  ^frlandirn)^  iUv  lotter 
^f  fooBid  OQ  04tr  muthwcutcm  border.  Dr. 
If.  fSbufMidt^  t7.  H.  A.,  MiTH  thikt  miLDy 
im  fM?#  rRit£f4*un.l<Ml  (tfir  nt^cic*)  vriih  thu 
tnd.  though  In  reality 

te^grr  b  fooml  to  thi»  ooiiotry  from 
■IV  l4f9K  Attd  Wliooniin  ireiiivrmrdf  and 
1  im  ooev  inneb  fnrtber  eaat.  Dr.  Hhu- 
llbsJ  ■  ftmm  mie  hi  rri  '  a  long 

I  «l  IVsrt  Wiiifii»|  an^  i  4  niim- 

Iff  olWri  Ibere,  mtnong  tbcm  being  the 
^  llwt  he  twtr  iftw  or  rmd  abcnit.  It 
aa  adali  ttalti  and  mfiiJurtHi  fmm  (ho 
a^  of  ht»  aooe  to  the  tip  of  hia  tail  thirtj. 
adiaa  Dad^eni  uloa  a  rariod  diet  of 
UnbiT  i|ppv  tOMfti,  frpgi,  fiiialt  mam- 
tMlai  iifd  roota.  It  haa  not  ber^n 
d  fhtti  the  AmerioHi  badger  la  a«  food 
a«j  aa  tbo  fittroprmn  apadoi  is,  and 
alSf  Ita  laataa  arr  far  more  aim\^an*ii%, 
flmj  4nmk  a  gr»at  deal  of  water.  They 
Bit  of  the  d^ftlme  In  the  axtenatrc 
wkkk  thrlf  faonnoiia  fonMitawi  on- 
nWe  tkfsn  lo  ^ciiTat4\  coming  out  lo  fe*^! 
N  at  iH^bl  It  If  ?^  rare  to  find  a 
of  thfaa  c«|pechcr.  Wban  one  baa  been 
»4  tnio  Ita  b«fT09  ll  aaoioilBkea  roappean 


In  a  moment  or  two  at  the  entranco  to  tnapcct 
its  puriuer.     Dr.  Shiifc^ldt  hus  si*^n  Indiiinit 
tak«  ad  van  (Ago  of  tlujt  ha  hit  by  running  up 
to  the  hold  and  Itilliogf  the  auumU  with  a 
pi»to|.«hut  as  it  showed  its  bead.     Few  ani- 
mals prej  upon  or  moleat  the  badger ;  jt  id  a 
titrtnij:  iind  determined  fighter,  and  even  th 
wolf  ttnd  the  coyote  do  not  c»rc  to  attad 
it.     l*vitL  Elliott  t'ouea^  tu  hia  **  Fur^b^arin 
Animalu/*    uayp*    that    "Uie    fle^h    «f    ihel 
bndgcr,  IIIcq  that  of  the  flktink,  is  eatable, 
and  doubtJcw  often  eaten  by  aa^age  tribe^  , 
though  not  to  bo  recommended  to  a  eiiltivato 
palate/'     Dr.  Hbufetdt  found  that  the  specU 
mcoia  wbicb  be  ikjnned  emitted  during  the 
proceai  a  most    rank  odor      The    bad^ 
yielda  a  valuable  fitr.   Thou^and^  of  ^having 
brmbfls  ara  raid  to  bo  made  annually  froo 
the  Umg  bain,  from  which  abo  the  *'  badge 
blender  **  uaed  by  artljita  ia  made.  The  colon 
of  the  bad|E:er  jielt  are  b1ende«l  gray,  tuwnjr|j 
black,  and  white,  the  color»  ringed  In  alii 
nation  on  in<l)vidual  liain.     The  gray  pfO-^ 
dorntnat^fA,    Much  remninit  t«>  l»o  ob^rved  in 
regard  to  the  more  obscttm  habitii  of  llioj 
tMkdger. 

A  Phanetlr  ilphabet  for  Indlaa  Ua-1 

^acfjw — Wr,  Oarrick   llallcfy,  In  pirparhtg 
the  phonetic  alphabet  «mm1  by  the  ll^in-au  of 
Etiinology  in  recording    Indian  langnag 
while  fee k big  for  a  dlntlnet  character  for 
every  Hiiimd,  mafJe  it  a  fnndiumtntat  rule  that 
the  oliar»ct«n  abould  be  limite^l  to  thoao 
In  in  ordinary  font  of  Engllah  type — in«^ 
diiding    with    the    Roman   alphabet   othef 
chnnnnora  and  dlacrilival  mark*  common  in 
neirapaper  printers'   aade<«.     The   range 
ebaracters  i(t  eitcndi:^!   by  reveraing  tbootll 
letlern  of  th».^   Roman  alphabet  whirh  look 
markedly  different  when  rvvereed.    Tliis  it 
entirely  conrcnlcnt  teethe  printer,  and  doei| 
not   occasion  awkwardncsa   in  the  currrnt 
f*m]>t  to  the  recorder  or  wiiter  for  the  pr^M^ 
aa  be  baa  only  to  mark  the  letter  Intendnl  to 
be  rororaed,  aft4*r  writing  it  In  the  normal 
manncrf  and   to   notify  the   printer   aceon 
iiigly.     In  prartior,  the  letters  intended 
be  reversed  are  marked  by  a  cro«»  boneatlij 
them.     The  result  of  thla  aobcme  in  frnctio 
Unn  solvod  one  part  of   tlic  problem  of 
universal  phonetic  alphaiiet,     VoeabuUrlo 
and  chnMtomBthiea  of  nn written  litnguat;« 
baT<  been  rrcordrd  and  printed,  on  whldl 
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gmmmftn  luul  dicUon&riet  ImTe  also  b«cn 
prepared  and  primed,  and  from  them  the 
imnguiL^ps  cttii  be  learned  so  114  to  b«  ipoken 
intelligibly  iritbout  oiml  iiistraotion. 

The  ^turt^  •f  Llf^«— In  iin  oddresa  d«* 

lirered  at  the  Koynl  Instittitian,  London,  Dr 
D.  W.  Richardiion  discu^itcd  the  couditiouft 
of  the  ftloring  or  Uying  up  of  life,  of  whicli 
th^  0A»e8  of  great  longcvitj  frequeotly  tuH 
with  are  eiamplea*  He  pat*  **  hereditary 
quidification "  first  of  these  conditions,  aud 
saya  that  the  person  gifted  with  thb  facitlty 
of  Etorage  maj  he  of  fragile  and  delicat« 
build,  may  o%*cn  be  deformed,  may  be  of 
dull  or  of  bright  intellect,  may  be  of  cleanly 
or  of  uncleanly  habit,  may  be  placed  in  what 
would  seem  the  most  unfaTorable  poeilion 
in  life,  and  will  continue  to  liTe  on  so  aa 
to  se«  all  of  his  mora  fortunate  neighbors 
fall  The  two  hereditary  temperannentfl 
which  are  iaoompfttiblc  with  storage  of  life 
arc  the  nerronst  and  the  lymphatic ;  the  two 
which  are  oumpatiblc,  and  perhnp«  necea- 
aary«  arti  the  sanguloe  and  the  billoua ;  bet* 
ter,  perhapjf,  than  any  siogly,  would  be  a 
mixtura  of  the  two  latter,  lu  the  orguufim 
bast  oonBtituted  for  atomge,  the  color  of  the 
eyes,  always  an  excellent  test,  \&  a  light  ha^ 
sol,  the  hair  ia  dark  brown,  the  color  of  the 
fikin  is  inclined  to  be  fioHil,  and  the  lip!i  and 
eyelids  arc  of  good  oat  oral  red.  Dr.  Rich- 
■nl^on  is  confident  that  the  number  of  per- 
eona  who  reach  the  classical  threc^ore  yean 
and  ten  in  England  at  present  is  muoh  above 
what  it  has  ever  been  in  the  history  of  the 
country.  Toward  improving  heredity  in  the 
direction  of  longevity^  the  first  consideration 
ia  the  aeiection  of  Uve«  for  parentage,  U 
sneh  a  social  mi  mole  could  be  performed  as 
tluj  fashion  of  a  proper  arrangement  to  pre- 
Tcnt  the  marriage  of  health  with  disease, 
or,  Btill  more  urgently,  the  KntennarHagA  of 
diaeaae,  thi>ro  would  noon  bi»  an  imfK>rtant 
ndmnoe  In  the  ralue  of  life.  A  litrong  aid 
to  tbo  force  of  heredity  ia  the  rlrtno  of  con- 
linenoy,  or  that  virtue  which  would  provide 
for  the  limitation  of  the  family  circle  to  Kuch 
a  degree  that  the  roaourccs  of  thts  family 
may  n«fi*r  i»e  dani^croaaly  taxed  bv  tli^ 
largenesB  of  Ir 
Iha  art  of  tru 

that  atl  {lartaof  it  pt  in  prri. 

t»alance  anil  In  c<i>:  *' I  do  n 


nrmtiinberg**  6ay«  Dr,  itioluirdiMiii, ' 

of  doc   and   rigorous   franic   i/f 
mind  who,  dying  prcmaturt-iy,  did 
from  the  failure  of  some  one  tiij 
almo44t  exciuBlvely/*    A  weak  and 
anc>ed  body  ti  practically  a 
than  a  strong  and  uobnUnccd  onr^i 
body  of  original  strength  and  ln^uty  I 


storage  of  life  i&  promoted  at 
cnl  virtue  wlueh  may  ht  aumiMd  8| 
term  perfected  or  all-round  1 
indode  In  this  term  not  merdy  whk 
from  ittmulatiug  or  alcoholic  driakj 
fttomge  of  life  ia  r^Hlucod  by  fnl« 
of  speech,  of  action,  and  cvnn  off 
We  may  conahlcr  that  vhateiwr  q 
the  action  of  the  heart  licfOMl  ill 
bouotlA  U  a  form  of  lnC«m|ifimnoe^  % 
ho)ie  or  wilder  doapair  of  the  moocf  < 
unbridled  pofiaion,  and  Jealoufj*  niw 
the  kmd«  of  stimulation  tliat 
cltne  of  heart-j^ower.  The  exUionoe 
men  pf  difloa»e6  which  lead  to  \lttj4 
terioration,  and  redacc  the  capacity 
storage  of  life,  not  alone  in  ouo  bwt 
many  generations,  ia  tlif*  laat  wah 
which  there  is  time  to  refer.  Tbe  a 
di»easeti,  the  acrofulous  and  |)btlilal< 
maiignant  or  ean(N?mu«,  tlm  iypliiU 
di»€a»ea  of  tht'*   >  \  whocfu 

to  remove  them  *  nt 

their  oiuaes  la  among  the  tmnat  frSci 
humanity  frver  po&aesi^d. 


PrttecdM  ef  Wm^ 

inTestigiatlon  hta  biMa 

din  and  Donny.  •'! 
the    rf'+iT»t-i(Hm  • 
V  .  ill        :vi\\  Ui  n^cHa 

tir  I  Miry  mportad  that 

pnre  wood  to  a  t^inyilderable  eitcni 
property  of  catching  and  conunonksj 
It  b  siilBcieni  to  Oiat  It  with  a  aiaitab 
poj^itlon.  A  practical  procoat  in«fi 
too  expensive,  nor  take  tuo  much  til 
the  »ubstani3c  uaod  muat 
mi2tal  used  hi  oonnactlini 
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in  fbi  mm  «l  vood  of  lAfg#  ill- 
A  ooaoMliBttd  «>lutiiiii  of  ptipft- 

of   AflllWHlll,    ihllOllgh    CJtpCDSJTC,    U 

iU  ttif  biiic  fubntftnee  to  apply  by 

Certain  mbctMioei,  notably  rhto- 

ildMBt  itotld  be  rigoroti^ly  c%* 

^stmm  ^tof  voold  keep  th»  irood 

r  ilaaip.    Thi«  loethod  mfty  be  ftp- 

nmXl  Art{cl««  bj  immtniioD,  and  tbe 

•faofikl  be  hoi.    In  tbe  mBjority  of 

lilailliip  ulftiiti;  ttractufcs,  ftppijriag 

pftdflig  villi  ft  bnuh  ii  the  onlj  pnuv 

ImtiDeiit    The  wood  thus  ooatH 

I  pitmai  ft  ttftftt  ftppeftmioi^  thould  bt) 

ft  of  raeeivlstg  ft  eoftt  of  oitfbftffj  ptfnli 

I  ftitbif  eoiUiQg  delftrlonte  within 

•  tinM.    Tbo  btdl  iubfltnikeeft  for 

mm  «j«iiide  of  potftaduin 

i  ftiktffenft  pftfail 

TMft  if  *r*4llirit,  ilftiid-€rlp,  aid 
CipncItT*— S^KOfl  cuHotifi  ohMcr 
inett  ftod  women  were  reported 
CNb  tlift  Afttbropnnittrtc  LftbonUory  Ai  IUb- 
ilMilnr  Coliift  Brilfaili  Ai«oelftilQii.  Of  meRi- 
Inas  fd  Hie  tmidMMi  who  wert  t««iod  ai 
thft  «anewm  for  treemeti  of  '  the 

mm  amid  mw  dlftOMnid  tjpe  v  ;  i^fat 

•fo  ftt  ft  dielftnoe  of  19*6  litt^lu-i^  »ud  w^ith 
iMr  lell  ejw  ftt  ft  dint&ttcie  of  18  2  inehftii, 
ikewiaf  ft  dltflneit  dlfbrmce  between  right 
ad  left  A  •lOEiilftr  diftrenee  was  manifnti- 
•d  ■■any  tW  womto,  who  with  tbetr  right 
9fm  «w  «l  a  dbtance  of  19  2  inehee,  end 
w^ih  the  Iffi  at  ft  diJUocc  of  IB  7  Itichei. 
The  ttfli  ftirf««cvd  41  7  ;rft»  of  ftge^  and  the 
w«nMn  were  between  23  and  U  jrofti*.  In 
M»  cww  nottid  one  ere  (tliAtnood  type)  inure 
Itea  M  faiebea  with  the  right  eje,  Ittit  with 
Ihi  left  om  eonld  Mm  bcTond  thnt  di»tftnoe. 
Amamg  lOS  men  and  09  women,  the  i4ghl 
f^  w  equal  to  ttie  left  in  96  inetancee  hi 
Ae  aiB  ftftd  ai  in  the  women ;  in  15  in* 
alMffn  eiWMic  the  men  and  28  among  the 
w«n«B  the  tight  eye  eonid  mw  further  than 
the  kdK  '^  ^  ^  ^^aan  in  the  men  and  28 
in  Ihn  ««BMn  the  K^t  eye  wae  wonie  tbati 
te  Mt  thw  eifingih  of  the  «q  ucote  showed 
gbnl  ll  wan  wot  isnoennMn  to  find  a  differenct 
^  a  or  i,  or  erun  10  pon&da  between  the 
( poirer  of  the  two  handn.  Th  e  aver- 
» of  the  men  waa  between  ^&  and 
4i  kDmi,  nftd  that  of  the  women  about  25 
Mb^    fte  overage  weight  of  the  toen  wna 


hotween  11  and  12  fitone,  and  that  of  the 
women  about  two  stone  \css ;  the  height  of 
the  men  d8  incliuB,  and  of  tUt*  women  4  tneb- 
ee  less.  Speaking  of  the  cfttxts  of  itaya^ 
which  Dr.  Oarson  aoid  interfere  wiili  the  ftb- 
dominal  n?»pi  ration,  M  m.  Stokeii  observed  thftt 
the  atatmtica  of  the  »tay  and  coma  makers 
ttnd  icUers  of  London  showed  thai  the  aTcr> 
age  flixe  of  the  female  waiat  had  decreaeed 
during  the  hht  tweniy-five  yeara  by  two  inch- 
en.  Cunoerning  the  brenthing  capacity  of 
some  who  wore  no  ataya,  Dr.  Wilberforee 
Smith  aaid  thftt  one  woman  69  inches  in 
height,  witoae  breathing  capacity,  according 
to  tlie  uauil  ftveragi*,  hUouU]  bo  100,  had  an 
nettial  capacity  of  135;  another,  whoac  aver- 
age ahould  be  115,  had  actual  15S;  a  tlurd^ 
nverftge  ISO,  actual  IAO  ;  a  fourth,  arerajjo 
laO,  i^nal  200;  a  fifth,  avcru^e  102,  a^Unal 
1115.  In  one  peraon^  in  feeble  heallh,  the 
actttal  wna  Ices  than  the  average. 

Tbo  Chinese  and  thf  tr  Llnihi«--The  Chl< 
noiOp  ftooofding  to  the  **  North  China  Uer. 
ftld«**  tftt  opposed  to  hftv^ing  ftmpntationa 
perfonned  u{jon  tlicm,  not  becauae  they  are 
afraid  uf  thu  pdio,  but  becatiae  thay  Un^k 
npon  it  a»  a  duty  to  keep  the  body  intact. 
If  they  aubmit  to  it,  they  mk  for  the  severed 
ni^rmtier,  and  keep  it  in  a  boi,  to  be  tmrledt 
in  due  tiioi?,  witli  th*>  owner,  Sonietimeft 
they  will  eat  tt,  in  the  thought  that  It  ia 
right  thftt  that  which  has  bec^n  tftkcn  from 
the  bo«ly  ahouhl  be  returned  to  it*  So  an 
estrftoted  tooth  will  be  prveenred,  or  ground 
to  powder  and  swallowed  in  water.  They 
nleo  have  a  notion  tliat  e  aiok  porent  oftn 
be  euriMl  by  brotti  mnde  froin  Ao?<h  cut  from 
a  tiving  child,  and  it  i^  looked  upon  an  a 
•ign  of  ftUal  piety  for  n  child  to  ftohmil 
hlmaelf  to  an  opcmiion  for  thot  purpoacv 
The  child  ia  aappoied  io  be  of  the  rital  es- 
aence  of  the  paranti  and  it  ia  tlkougbt  that^ 
If  ft  pftrt  of  thli  eaacnee  la  nriumed  to  tlie 
fountain  heed,  the  pftrcnt  will  bo  greaily 
atrengthened. 

Water*Sterige  tt  tttirr-Oeadtt^Uf.  J. 
Bftiley  Denton  propo^d,  In  the  Qriti<»h  Aioo> 
QtfttioiH  ft  plfto  for  tt'[tlcni«hing  the  sitbler* 
rftoean  PuppUes  of  the  urnlergmund  atratn 
by  moani  of  ahafta  to  l^e  »unk  down  to  the 
line  of  iUrlr  afttoraHoa.  lie  oocnpntan  that 
of  the  twenty^ocfw  lachaa  forming  the  mefta 
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fttmun]  ndttfall^  abo^t  two  thirds,  ordgbteen 
incbcs,  lire  cviif>orot€<J  from  the  surfacse, 
while  at  the  reroaioing  third,  four  iachea 
•erre  lo  moiDt&in  the  river  ^jstem*^  and  fire 
inchc?«  pass  away  as  floods  aiid  freshets.  As 
the  amount  of  evaporation  is  nearly  a  con- 
stant figure,  and  the  quantity  required  to 
maintain  effectually  the  Hvcr  sygtem  necea- 
sadly  remaiuB  the  same  under  atl  condiUone, 
the  atnount  of  flood  or  excess  of  water  great- 
ly ranes.  To  make  good  the  loss  of  this  juf- 
plas  water,  the  author  proposes  that  wheo* 
erer  the  water  in  the  rirer  rises  above  a  oer- 
tain  datum  height  recogtiizod  as  the  gauge 
of  itj  full  service,  the  excess  shall  be  divert' 
ed  out  of  the  river-oourse  on  to  filter-beds 
formed  near  at  band.  The  outlet  from  these 
filter-beds  would  be  steined  shafts  or  sumps 
sunk  down  to  the  watcr*Ievcl  beneath,  and 
faito  them  the  filtered  water  would  pass  after 
it  was  freed  from  flocculent  matter  The 
•tcinod  shafts  would  be  made  wuter-tight  and 
sealed  against  all  surface  contaminatiun. 

HoDOpoUeftf — Iq  a  British  Association  pa- 
per on  *'  The  Growth  of  Monopoly,  and  its 
Beaiing  on  the  Functions  of  the  State,"  Prof. 
H.  S.  Fox  well  pointed  out  that,  whereas  the 
general  expectations  of  Adam  Smith  atul  his 
contemporaries  were  that  the  reforma  they 
advocated  would  introduce  an  era  of  free  com- 
petition and  abolish  monopc»ly,  a  century*s  ex- 
perience had  shown  us  that  they  had  merely 
shifted  the  basis  on  which  monopoly  rested, 
and  giren  it  a  secure  seat.  Liberty  bad  not 
led  to  equality.  Competition  was  a  transi- 
tional, not  B  permanent  stage.  It  oicrely 
aub^litute^l  for  monopoly  based  on  privilege 
monopoly  based  ou  natural  selection.  All 
the  mnai  characteristic  tendencies  of  the  age 
favor  the  growth  of  monopoly^  IfonopoUes 
thus  arlaing  were  fr^e  from  many  of  the  de- 
fects of  the  old  rontiopolies,  and  presented 
advantages  over  a  state  of  ntmiitigatcd  com* 
petition.  But  they  had  their  special  dan* 
ger$,  and  tcqiiircfl  appropriate  forms  of  statv 
control  Tliere  neiMl  be  an  exten«tou  of  th« 
ob|c*cis  and  prindploit  of  state  control  as 
gri       ■  .'       ^mith  and  T  ' 

tSv< 

I- 


The  Trif  ph#Br  Tw  Dndni  TtiO 

^IIow  rare  it  i«  to  diBoover  ■qrtlkg 
entirely  new  is  frcsbly  esomplMkd  la  m\ 
what  Robert  Hoolce  wroU  i 
become  ih&  tel^pbof>«,  m»  far  hmk  m  I 
or  two  hundred  anti  twi^ntj-foor  yfafi 
Be  said:  '*  And  aa  giajses  hvn  ha^ 
moted  our  seefi^^  bo  tl  is  tiot 
but  that  there  niaj  be  fooml  mm 
cat  inventioiis  to  lsi{ifQnn»  aor  o 
of  hearing,  smening,  tasting,  too^hi^^ 
not  impossible  to  li^  %  wluFpor  a  fi 
dl^tancet  it  having  bceo  aJraidy  ^aa; 
perhaps  the  natuxv  of  ihm  iM^ 
make  it  more  impoeMht^,  tlioti^ 
long  should  be  ten  limes  mitl 
though  some  famous  authors  I^t* 
it  impossible  to  hoar  tbroogSi  1^ 
plate  of  Ifitsoovj  glass,  ytA  I  kntw  a  nf  If 
which  it  is  eaaj  cnoitj^h  to  bear  ^4^  tftk 
through  a  wall  a  yani  tfilfk.     It  li««  asi^ 
been  examined  how  *  ^nks  9ay1» 

improved,  nor  what  yi  theft  m/f 

be  of  quickening  wxr  bearing,  m  tmn^ 
sound  through  other  liKidira  thao  ll«  li; 
for  that  ia  not  the  onlj  m^llmn.  I  cm  ia> 
sure  the  reader  that  I  hat^^,  by  th«  Mf  «|a 
distended  wire,  prt^pag:atvri  the  flOiMl  It  ft 
very  coniiderable  diatance  in  an  lartat  m 
with  as  seemingly  qidclf  a  ixM^icm  at  ikiA  d 
light  ;  at  leasv  to<^'  "wificr  tte 

that  which  at  the  dan; 
tlirough  the  air;    and    tius   qoI  tmiy 
fftnight  line,  or  direct,  but  In  oiw 
many  anglet.** 
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Tht  De«tractlT»  ITkllc  jUt,^Tbi 
something  teniblu  hi  lb«  dnsCfiMtfoo 
the  white  ant,  or  i«nnlt«,  U  tstpM*  U  ^ 

flictiog  ou  wKiitevar  *  wood  If  a^ 

tucka.    There  i«,  al  >    C^mlafM 

Mosetim,  what  U  kit  of  a  heary, 
door-lint^l  of  t4?ak-wood,  af  t**r  tlie  a 
operated  on  it  at  St.  ffctena.  It  < 
dueed  to  a  mert*  KLoii.ifm  r.f  i\.r  !.--• 
looking  like  a 

limbt      Mr;   Johti    u-  lotum     ninir*^  o  »-• 

^'  Scientific   Am«?rlra«/*   tbat    be   mmL  h 

U*P  a  bcp 


1 


ftuc  and  vjiiiaum;  aial  i^l 
in  Kamo  Qonditloa.     Thi^  aao  i 


Ift  pitUU^  ttod  a  piciw  of 
k  ii  «iliilill«d  «t  Sotttb  Kimfiitif^toii  nliiai 
bictt  tmlM  imo  boW  bj  thrtr}.  Onlj 
'  «0t  ki»q» Uieni  Afuj.  Tlit^  diAtnu^ 
lire  ponrcn  kM  ituHtig  lh<f  wholes  Life  of  the 
■Bi,  mod  mn  ftsercboil,  m  wtmrij  eqnnX  de- 
(y«»,  im  1^  ctiptf  of  Urvo,  piif>a,  and  pcr> 
tel  Inftoct  The  trrmilen  ait}  tf«tr*>tDoljr 
|«iiiIb«<U?o,  isi*!*  irero  It  not  that  tlii7  mrc 
wwrj  wmaX^f  ilt«tr^  ^t  aoon   poi^icM 

IIm  wufld.    On*  f  >  I IV  in  tiie  m^igl^ 

lwrfc<i>><l  of  tliinj^ntr  r...::i<  n  -"/'^  iti  the 
nwiiaxif  llio  jmr.  Tlv-  <h.i'>  -  <■!  l  i.  widm 
tpe  €ftd^wod  vttSi  ni^gf  At  th*  ^  i  :  ^  i^on, 
tliti  •tixnrtlmc*  fill  U»  U11  ni  ihdr 
<:j  of  Utrcit  foftcr  tlicir  lircif 
•I  tkfti  u^.- ,  4<  .  tbcj  w^ulil  tuultjpl/  no  tu 
i«  mnake  otbv?  eiJjtciuse  lutolcmtile,  Th» 
fw— 1w  «IMi  ftfp  not  il««tm}C(l  ftr«  ukco 
te  kuMi  bjr  **workt)r»^^  and  huprLioncd  in  n 
kvft  tsQ,  ttliefie  tbr/  lay  their  fgg^  at  the 
nit  qf  tJ^sbtT  tbauftmid  a  day,  whMt  are  At 
bf  the  **  wofkcm  "  to  their  par- 
Th<»  fi^nialo  b(kid«i  within  hvT 
i  ptTpuuit,  all  tho  eggs  «ho  in 
to  1*7,  and  there  arc  thtrty-oao 
I  III  ihrtfj^  Till*  rffrrt  wf  brwftiing  bo 
1 1  ttMM  U  to  iwdl  hvr  body  m  that, 
she  b«KiiiA  to  Uy,  tbo  will  weigh  a 
i  much  ad  whcD  abo  Uiok 
hm  palH^f'ligbt,  Tbo  wood-fating  temiito 
wait^  lla  lioaiit  nndrrground,  and  apprrjachcs 
IM  tbjed  It  la  S^9  l'^  con<iuinc  b>  tunncU 
li|;  ta  ll.  Uanally  it  foltciwx  tht*  grain  of 
iIm  wi— t»  or  «hat«v»r  courm*  may  bo  mo»t 

Ira  rfbaO  f n«i  wbleb  ll  baa  aaten  tbo  aub- 
€Mkfea«  with  a  parlUiift  ut  mud  i  and  thu»  it 
inypcna  tbal  piata,  etc,  which  t)ie  ant  has 
■iiM,  d»  aol  j^f  e  way.  In  all  iu  operations 
ft  llMva  Mgli  l«brU|0«tio«  and  a  |«eidtta  for 


■tiiih*— JLoeonKi^  to  Cototiol 
ib  G.  W,  Wlkoo^  tb-y  roadu  o^tr  which  tbo 
iMi  mil*  of  •qaatdfial  Afnoa  now  paatea 
I  the  OMM  to  Ibr  Inlcfior  «ro  mere  f oot- 
,  detcri^Hl  liy  IVst  Prammond  In  bf« 
%mk  an  '*Tw^itni  Afrtea**  «a  beifi|*  n^'vcr 
•NT  ft  ftm  in  bmyhk,  be^ 
,  and  mtt«d  bcnoalli  ; 
1  b^  etsiiute  uf  maif «  u^tlk.  ''  A(» 
•  raW,  fhmm  Ibotpvlha  ati^  iaarv«1oiialy  dl- 
cad^  rw&fti*^  ttmlgbl  tfiMtt|li  crcrytbin^, 


ridge  and  mountain  and  raller,  never  itby- 
ing  At  ob^tdcleA^  never  turning  asidto  to 
breathe.  Vtt  wiihin  this  gentral  ijtraij;ht> 
forwardnoiii)  thrru  U  a  singtihir  ccci*ntricity 
atid  indlroctncss  m  detail  Although  tho 
Aiijcun  footpath  U^  on  the  whole,  a  tjce-tinei, 
nat  fifty  yorda  of  it  are  e?cr  atraigbt.  And 
tbe  ^:ai»on  k  not  lar  to  hm.4.  If  a  stonu  la 
cntxjuntcred^  no  uutivc  will  c^'^er  think  of 
removing  it.  Why  should  he  Y  It  la  easier 
to  walk  around  it.  The  next  nmn  fi  ho  cornea 
that  way  will  do  the  satiio,  .  .  .  Whatever 
tbia  ciiUAe,  it  h  certain  that,  for  perflistent 
Biraightforwardnoati  in  the  general  and  ultcr 
▼ndlbition  and  irrcwolutlun  in  the  particular, 
tbo  ACrit'an  road^  are  unlr|ui»  in  ouginetjring. 
No  country  iu  the  world  Is  better  tuppUed 
with  paths ;  crory  rillogc  ia  eonuoctctl  with 
Bome  other  Tillage^  (»vvry  tribe  with  the  next 
tribe ;  and  it  h  \Hmnhlii  for  the  traveler  to 
oro*a  Africa  without  being  cuce  off  a  beaten 
track/* 

Ediratloati  ValB4»  of  PbonHle  SpfUJa^. 
— Hr.  iBoac  Titnian,  In  a  paper  on  economy 
in  odncation  and  in  wnttitg,  titatod  to  the 
Brit  Lib  Af*j«odation  thul  a  mil  lion  |H)tiuda 
yearly  arc  waited  by  the  preaent  inetbod  of 
teaching  reading  bi  the  EnglUh  alumantary 
fkclio<}lM,    The  1in»t  oceupaiiim  t  ia 

»cliouls  it  to  learn  to  read,  and  i  fit 

the  lowei*t  reckoning,  eight  hours  a  week,  dur- 
ing the  first  four  yuara  vt  their  i«eho<it'tl(e, 
iu  gaining  a  certain  amount  of  readin>:  (lower. 
An  equal  degree  of  proficiency  tnlght  be 
gained  by  uiing  phom^tieailj  printed  books 
during  the  first  two  year?<»  auil  by  reading  In 
the  present  booka  afterward,  The  co«t  of 
toat^  ii'i  to  the  children  In  the  cle- 

mex  ^  l9«  atKiut  two  million  pounda. 

One  liali  ij[  tiiii  Num  wotdd  bo  lated  by  the 
i»e  of  an  a!phnl>et  eoutajnitig  a  lotter  for 
oacb  aound  in  the  ImgriAQe,  As  fVAdlog  is 
ikow  taught,  t)ie  aoQnd  or  prooiradatSoii  of 
every  word  ha«  to  be  leamtKJ  indejieDdentlf 
of  the  names  uf  the  letten  that  eompofc  ll^ 
and  generally  in  9piteof  the  names  or  aoonds 
of  th**  iettr'tTi;  but,  by  tbf  u***  of  htter*  that 
mnlte  up  the  wmnd  of  a  word,  tvrtaiuty  and 
ity  in  tile  art  of  rcn   '  hi«  place 

►uht  and  tliltlculrv      ]  <io<n  on 

Ur.-      j.-.;.*-.     r^'        J       ■  ■      Tsat 

fM::i'-r.^i    -lirril  r   hr   i    ,  .rid 

ttUiibtttea  of  thinga  iii  natoro  aurroimdiitg 
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thcnn^  before  they  wttt  tattght  mere  intncftdei 
t»f  latjg»i*ge,  fto  ihjil  the  chUd  Khotild  b«» 
tliorougbl J  educated  in  mind,  bod j,  ftod  &out 
Be  rejoiced  to  find  that  there  wa«  i  great 
B/lviutcc  in  the  direction  of  9p  el  ting  reform, 
I  iKXJtusw  it  waa  now  being  found  out  that  oar 
prraeot  BptccQ  wiB  produciirc  of  enormous 
eipense,  diffioaltk^,  and  wasted  energy. 

in  Ej^ess  Cblld,— A  gfri  thirteen  years 
of  9>^^  baa  been  exhibited  bj  Dr.  Menacho, 
at  the  Catalufia  Aoidciiiy  of  McdkaJ  Sdeaocs, 
in  vvhontf  while  the  ejelida,  lachrymal  appa^ 
tutu5.  and  orbits  appeared  to  be  well  formed, 
Ihcre  WHS  no  eye  on  either  side,  but  in  \xa 
pUee  a  gitnplc  cavity  could  be  aeen  on  aepa. 
mting  the  eyelids.  This  caTity  was  inTeflted 
by  the  conjunctiva^  which  apparently  rested 
on  pome  firm  fibrous  basis,  in  which  more- 
iDcnta  could  be  detected,  as  if  there  were  ru- 
dlments  of  tlw  oculm-  muscles.  In  the  thick- 
H^^is  of  both  inferior  evctidn  a  kind  of  bursa 
or  cyst  could  be  felt,  that  on  die  left  Hdc 
being  the  larger  and  having  a  whitish  coat 
like  the  tcleratic,  which  could  be  fcen 
Ihrougb  the  conjunctiva  poeteriorJy^  where 
it  was  thin  and  tninitpuri^nt*  Tkid  became 
tense  during  crying,  and  the  child  was  ob* 
aerred  to  press  it  frequently  with  her  hands, 
and  then  to  smilo.  It  Ib  ^uppoM^d  that  a 
entjjrctlve  »cnfation  of  light  was  thufl  pro* 
duocd. 


NOTES. 

»J»^..   .!«,»    ^..„.     -f     \^^  .f     T„»  : V^     *._*,.._ 

on  • 

Mai.,  ^ 

thi«  numhor  or   the  **  Monthi?,"  wan  p»b- 
^liahed   in    the  October   numljcr.      Tlio    xr- 
dcr  of  the  paper  wa*»  oniitt' 
nber  number,  in  which  it 
(  hftvcappcjircd,  on  account  ot  uic  pic^:^ 
ure  of  matter  oliunting  in&ertlon, 

Pifor.  W.  H.  Frnwin  r, 

President  of  thn  British  A  t 

year.     The  mfH\u^  will  hv  {vAd  iit  N<j\iva«' 

I  llo^n  Tync,  and  the  meeting  for  l8iK)  will 

b«  bold  at  Levdit. 

liOCCmn,  whMi  Aff^  n  irrratnuiMnce  there, 
anp  trapped  in  <  ^ cans  of  q 

of   i^Tiv^^   h'it  top   a   Fi 


The  wymi^m  b*«  ^«e#«   v*t 

^i-.     '  ■    - 

K 

dc-ir4.'viti^    <tir  I" 

of  an  instance  in 

gnili'^   ?^o  thiolt    Q-                      till* 

ci  hoi 

c  -dtl 
ilo4.kA. 

Ma.  E,  B,  PonrdN  rcTj*jrii 
ish  Aasociation  e\  h\ 

tions   i)t»on  a  fm 
whk^h  he  hn 
gvnerntion. 
named   v 
foot. 

or  less  u.    ,.,.,..  „  . , -,  _.^    ..  ,-a 
dcRciindnntii,  eoinc  of  which  had 
on  each  foot. 


if-' 


AiXfyxamiQ  to  Sir  John  Lttbhoek^l 


almost   cvt-ry  ^cuub,  m 

of  great  interrrtr       Tl 

built  b<*r  11' 

young  a  iwl 

prcM'Utcd  fi 

killed ;  the  V 

careftjllv    n 

hpad,  1. 

of  n»on 

dence  lluu  lUn  Uk 

g«?x  of  f  hi'  e^.    Si 

of 


and  10 1 

^:tUtal 


ibej 


Bect  on  record. 

iot^ 

A  ^ 
anthrc'i 

f*  iti 

it": 

3^1 

«<M 

'!^l 

working -d^ 

71 

wo  nn*  nil  rrn 

t  flfl 

ail 
■  N   .i<p«a 

Hi' 

UU1«    t4>    1 

pi-'                   _    . 

1 

wa«  Tia««a  br  a  blbll 
V       ■'  ''         '  ^'inliii 
h 

ued 

UulfWMbi 

11 ; 

1 

1 

NOTES. 


187 


A  ftACK  bctwtaa  h^tm  (ml  ptsr^tu  took 

Tirtlw  W**,  loif  hsg  bluett  rolkMj  In  flour  tn 

I,  Mrf  VmttUn  itigvons  b«lougu^  Iq 

ii  tlifl  ttll«g«»  were  lot  looie  «l 

m  m  l«»gwo  •w»f,    Th»?  flrrt 

lacie  ft  qa4rt«r  of  a  minute  be- 

•  tb*  trM  plg#dm  mntl  tbc^  rc*t  of  buh 

■diftnfvifil  tt  \\\%  M(o«  lci»tatit  u  fuw  nK»- 

■li  ifltfirftnL 

On  of  th*  moil  obvious  bcndlta  of  tlic 
•iRl  fmntsHlj  of  mit-tliK>r  ptmcji^  like 
M  tflnnii^  imnnii;  womccifiii  thai  It  will 
Ipid  «ttittlfan  to  t1ir<  pmTt^inn  of  more 
f  n#  Ibilag  ftiif ^  *  "  p:iuncs 

M  oot  be  |iU  <  lid  i»cg- 

"  il^oifi  »•  H  with  «?*- 

lin^istsj  ...  TM  for  onli* 

ttr,    LocMe^fi  arc  abo  no- 

1r  lft«ni-UiiiiJ  r  AtlTamagi^ 

fur  odicr  oeeupAlioan  «krv  Ukcwi«e  boeonaiiig 


i»  Pmf.  Ollror  J.  Ijoi!;»e,  iho 


of    rt     It-Kl 


tiKti 


Ibot  of  Ugbtiiing  on  Lreri.     It  id  us 
If  tffWT  cftQ  vftf^  burvt  hj  tU<T  cxp«inAlon  In 
lb*  pilb  of  th«  dhchaii;^.    Ti»c  <i ffeei  on  coo* 
m  li|  Ivfrtrvr,  jiut  ta  nuirkcU. 

■■SIC  It  itin  ti>o  freciT  tuicd  In  gpods 
■d  for  IIm  decora tl. in  uf  rn-rt)  t.    What 
bsvfipforoil  ^  «<•  irthi» 

bad  Boi  boon  Lrttnl  r«* 

-^^^  ill  ft  ciTil.«KiQccrin^  cotic^o  in  Kog. 
iMd  fran  Che  bnlllftiiitf  oolorod  cretonne 
liftneliiipi  of  ionie  of  the  ntu- 

L     BfOQ    MlcAl  OOlOtt    ftii    blAck 

lari  dftfli  bloo,  b  irbicb  ibo  prwHmoo  of  ftr- 
b  1104   fibelf  to  bo  sttjrpootod,    bsvo 
iMnoi  f  otnui  oxiiaf  Lv 

It  onlif  of  tb«  ftUtng  l^uit  him  bc^rn 
Twi  b>t  tH€  tfi1i»tS<»  oA  Pnjf.  John 
,  of  tN  Impcriftt  Univorttit^  of  Toklo, 


A   CAJor  b  t«por|«4   bj   ft.  Hft)Ytti«,  In 

I  ft  •bSa-4l9fMo  Wft»  tr«ni«ni;tL.^(j  rmm  it 

ft  fftaii}/ of  ohildfcii  ^'  Ml* 

la  <kr  cjw  thf  dl5r:ist?  ?  n 

TO* 

Irvi 

?»iti*-»    ott  llv    to  I 

of  ibfl  tnouth 
»  bf  ft  Kmitod  n^'-^ 
■I  TifipQi    pi 
ftOfia  ft&d  I 


A   Btrmv»T  of  the  Nicobar  iFlaods  bo 
Imvti   made  hj  Colonel  .Slrrthun,  of  the  In- 
dia Survi-y.     ilic  total  urea  of  th**  ^"oup  i* 
6J8  CI  "  1  it*  culm  in  I.  '  it 

U'i;i'  ^ea.     Thi  ^ 

of    **i  f^  "     <-  -i 

arc   t>'^  .f  I 

tropk'ttl  %  «.*^  •  ■  I  rt  1  in  1 1  du .  i  ,1 

j^Ums^»-#w  of  *li*tnT!t  tiT  li 

a         '  ■  "      ijihuljjtr'j,  o 

i!S   to  t»«  <i  y 

iitw^tF.     The  in] Ik       i;!  I 

iotho  Msibyrt,  of  ^    •!  {  ii>  r  t 

iLnd   a  rcddii*h  brofm  color»  we 

iiblj  l&zy,  and  show  great  talent  i  ^ 

iftuguages. 

It  ha«  bc«i  obeeirivl  tKi.t  T*rir*^  »^«rfuioY*  j 
Ide  of  iron,  added  in  f  •  ear 

bonato  of  lime,  comm  u  i  prop-^ 

ertj  of  fluaroflcCQOO  oitvi  uUdujAiiuu  iu  Uio 
air. 

The  Briti»!i  Regi^jtanir  Ocneml  bft«  ptib- 
H*hf*d  fftntiftifN  bearing  upon  the   Inrreii^c 
'  f rcmi  cancer  dn  i 
ipon   the  geogrjij 

-ri      (;.|      (Mr     di>*riij<0,       Thi*   tTirTi';i-r'     in,j 

A  rtti<l  AValiH  ill   the  ten  year**  1871-j 
,   I.  compared  with  th<*d'i  il-    ik:.  i-'tJO, 
WAA  equal  to  aixty^two  per  «  tuaie 

[iTid  forty.ihrre  piT  ctmt  tm  iv  j»a- 

Curu^iT  nppeam  to  pn^ftii   luottt  Pi-^ 
(v  Iti  |,nr»th«n  »nd  H«  cr^riron««^pas"Ul 


Tnic  Engllflh  **8j>ortln;?  and  Pnimatic 
Newp,"  whiio  it  admit.t  the  de9irabi1it3f  of 
rtnLiing  the  ruleft  of  foot-ball  no  an  to  make 
it  Icoa  roogh  and  dongerou'^  '  '  '  '  ' 
retmUoQ  of  the  fport,  beeau 

It  a    TMMir   iiwxrt''.4   i'ft!n*>.       It    ;-i... ... 

I  I  forrvry  * 

«  for  the  vi  I 

that  Iho  bulk  of  loot-balicrs  ajx\  ooiiipitr^ 
tivcly  ftpcakin^,  j>oor  mca,  they  (ihoald  be  oa 
pxeinpt  a«  po»»ibIe  from  injufj,  for 
Cftn  not  afford  to  be  luhl  up» 

TuF  procns  of  nnlimin^  hideti  and  *kin 
Id  tannins  ha§  been  a  alow  and  dis^uitiu 
ono^  coiu(ii;iK)g  in  foakinf;  ilic  sWlna  in  a  UaU 
of  manux-u  in  wutcr,  eilJed  haU.  A  rii-i 
mrtliod  et>in*;«  fmoi  A  '  "  "t1 

Ktniply  h\   ufilp/in;*;  (li 
llmr  po'*!»t'!«p»vi   bv  i«.LU^  , 
Iwnic  acid  pas.     The  proe* 
riit.  i  nn  1  appUeil  in  KulIm 
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A  LITTLE  drowsiness  is  natural  to  the 
work  of  diLTcvtion,  and  may  be  token  as  a  fair 
indicution  of  itn  activity;  but  normally  it 
hhould  bo  no  more  tiian  can  be  overcome  by 
an  easy  divcrf^ion.  When  the  tendency  to 
sleep  regularly  follows  a  meal  and  is  well 
markoil,  it  mu8t  be  expIainiHl  in  some  oilier 
way — perhaps  by  excess  of  food,  or  some 
special  bodily  c<mdition.  The  effect  of  actual 
sleep  on  digostion  can  not  be  immediately 
helpful,  f«»r,  during  its  continuance,  all  the 
bodily  operations  are  sh)wcr,  but  a  good 
cffwt  may  possibly  follow  in  the  greater 
energy  of  life  after  a  little  rest.  Persons 
who  sleep  after  eating  should  take  account 
of  the  fact  in  fixing  ihe  hour  for  the  next 
meal. 

Ax  Engli.-h  brewer,  recently  deceased, 
Mr.  Richard  IJerridge,  has  left  a  finid  of 
£200,O"<>,  or  sSl,Oni),iK>),  to  be  applied  to 
the  advaucoiiient  of  economic  and  sanitary 
science. 

It  is  remarked,  in  connection  with  the 
active  sanitary  measures  that  have  been  set 
on  foot  in  Japan  since  the  cholera  eiiideinic 
of  l-sso,  that  the  people  themselves  have 
come  largely  to  appreciate  the  importamrc 
of  sanitation,  and  the  work  is  goimi  on 
*'  smoothly  between  the  authorities  and  the 
people,  withiiut  the  least  misunderstanding 
cr  ill  feeling." 

A  PIECE  of  flry  biscuit  has  been  found  by 
W.  J.  liussill  to  possess  an  odor  which  c«iuld 
be  percciv(Hl  by  a  p)ig  dog  at  a  distance  of 
several  incln-s,  wlien  Iddden  and  covered  up, 
and  even  when  its  smell  was  disguised  by 
ctilogne-water.  In  every  instance  the  dog, 
when  called  in,  was  able  to  lind  the  biscuit 
in  less  than  a  minute. 

A  STORY  is  told  in  the  north  of  England 
papers  of  a  person,  who,  having  had  his  right 
eye  destroyed  au'l  his  frontal  bone  broken 
by  an  expIosii>n,  ami  lo.->t  also  the  vis>i(m  of 
his  left  eye,  IVom  shock  to  the  retina,  it  is 
S'ljiporod,  hail  his  vi>ion  restored  by  lightJiing. 
]>uriug  a  severe  thimder-storm  he  remarked 
that  he  saw  light  thmugh  his  si)ectacles,  and 
iiiiinediately  afterward  experienced  a  pier^'- 
ing  .-fU^ation  i>as>ing  from  his  eye  to  tlie 
back  of  his  head,  after  which  h^  found  that 
he  could  pee  indistinctly  the  objects  near  him. 
Tlie  lu'xt  clay  he  was  able  to  walk  about 
the  t  jwu  without  a  guide. 

The  nation'*  which  still  eat  with  tlie  fingers 
defen«l  the  pi.ietiee  on  the  ground  of  cleanli- 
ness. A  ^ialay  gentleman  reuards  the  use 
of  a  fork  iiiueh  as  we  should  think  of  the  use 
of  a  borri>w«'<l  tooth-]>ick.  He  is  troubleil  by 
ilie  rellection  that  it  has  been  in  other 
mouths,  and  that  some  lazy  servant  may  have 
iii'-leeted  to  wa-li  it  properly.  The  caix'  of 
hi-  lingers  is  in  his  own  char;:e,  and  he  knows 
that  tiii-y  arc  clean,  and  that  they  have  never 
been  in  any  one  else's  mcuth. 


The  Btatistics  of  blindness  in  Husefc 

to  show  that  the  affliction   prevails  n 

widely  among  the  Ural-Altayans,  and  e 

;  cially*  among  the  Mnnish-Mong«ilian  sU 

I  than  among'  the  Aryans   and   iisheniitcs, 

I  though  the  conditions  of  these  racvs,  sc 

I  as  poverty  is  concerned,  arc  much  the  si 

One  eighth  of  all  the  cases  arc  due  to  so 

pox,  and  one  half  only  to  direct  eye-discfl 

It  is  said  that  the  ivory  produced  by  c 
hundred  elephants  is  consumed  I'very  ; 
by  a  single  linn  only — Messrs.  Kodgcn 
i:fons,  cutlers,  of  Shcflleld. 

Dr.  Defostaise,  of  the  Crcuznt  n 
works,  has  described  an  affedion  whid 
calls  electric  sunstroke,  to  which  the  w 
men  in  that  factor}-  ait?  subject.  Tlie  elo 
furnace,  which  is  essentially  an  are-Iigl 
lOOjOoO  candle-power,  pHnluces  uj*on 
workmen  oil  the  sj-mptoms  of  sunsti 
Although  protected  by  dark  glasses, 
!  retina  of  the  eye  is  painfully  aiffceted, 
bight  is  very  considerably  disturlK-d,  a  < 
ous  discharge  of  tears  is  kept  up,  head 
and  sleeplessness  arc  engendered,  and 
skin  of  the  face  peels  oiT. 


It  is  ([uite  generally  known  that  the 
rection  which  each  astronomer  has  to  n 
to  his  observations,  called  his  "  pers 
e<puition,"  represents  the  slight  delay  w 
occurs  after  Ids  eye  observes  an  event 
before  his  hand  records  it.  The  time 
(piiriHl  for  the  passage  of  a  nervous  imp 
from  the  retina  to  the  brain,  its  transla 
there  into  terms  of  consciousness,  the  s 
ing  of  an  efferent  nervous  impulse  to 
hand,  and  the  setting  in  motion  the  mm 
Mhich  move  the  recording- inst rument,  di 
in  different  persons — hence  the  jH-rs 
nature  of  the  correct  ion.  It  is  not  so 
known,  however,  that  the  personal  equa 
of  an  observer  is  determined,  not  with  n 
ence  to  the  actual  time  of  the  event,  but 
reference  to  tlie  time  as  obser^"ed  by  s 
particular  obser^'cr,  who  is  taken  as  a  st 
ard,  his  equation  bt'ing  arbitrarily  ai>su 
to  be  zero.  Hence  it  sometimes  oitnirs 
a  personal  equation  is  a  minus  quantity, 
this  jIik'.'*  not  hignify  that  the  observer 
tieipatt'S  event.*,  it  shows  only  that  he  ) 
les<4  time  than  the  standard  man  with  w] 
he  is  compared. 

The  doctrine  that  cold  or  chill  is  a  j 
eral  cause  of  siich  diseases  as  brouch 
pneumonia,  pleurisy,  and  rheumatism,  is 
puted  by  Dr.  W.  II.  Ransom,  of  Nottingl 
While  admitting  that  such  diseases  are 
to  ap{>ear  during  c<dd  seasons  and  in  < 
or  tempenite  latitudes,  he  has  failed  to 
serve  such  a  direct  correspondence  Inti 
the  chill  and  the  di.scasc  as  would  satisfy 
of  the  existence  of  a  valid  rL'lation.-hii 
cause  and  effect ;  and  he  is  disposed  tt 
ganl  the  chill  as  a  coefficient  of  the  a 
rather  than  the  primary  excitant  itself.  . 


l\  ' 


THERE  IK  asi  agency  tbat  ])6rv'a<Ies  the  earth  and  is  peculiarly 
rwn<l^nt  in  al!  its  iron.    It  is  maguetiijm.    This  force  is  akin 
ti  not  identical  with  it,  and  the  manifestations 

u£  <-  liar. 

Tl  .vircj,  scarcely  larger  than  a  sewing-needle, 

w  th«  niariner*a  compass — every  iron  voHSt^,  oven 

tLv  ..-^^  ....-...^hip  City  of  New  York,  and  the  earth  itself— all 
h^ve  certain  frro^iertiea  in  common  that  warrant  clasaing  them  as 
mmgn  -I  sails  the  earth  and  is  guided  by  the  com- 

pmm^t^       ^  ,,  .liiate  though  varying  relationship  between 

th«B9  thrw}  that  should  deeply  interest  those  who  traverse  the 
ijuini     To  dascribe  this  nl  ip,  it«  contentions,  and  the 

ecMMtitfit  ^trtjcrcrlo  of  each  m<  ^  nr  masterj',  rather  than  their 

ttmicable  ioniihip*  is  the  object  of  this  article;  and  it  will 

nsiuler  our  ia«ju.4  of  the  subject  clear  if  we  begin  by  stating  the 
properties  of  the  ordinar>'  bar  magnet.  The  needle,  the  ship,  and 
the  earth  are  but  magnets  of  different  size. 

Thk  6rmr    **  *  'Magnet.— Fig.  l  represents  a  steel  bar  which 
h^ea  ma.  ..     Its  centers  of  power  are  locate<l  clone  to 

ity,  while  near  the  middle  is  a  neutral  ground  over 
If.  ^.ii....n(«Q  Qf  neither  end  predominates.    If  fine  iron  fil- 
>  Sj  around  the  magnet*  they  will  form  into  curved 

r^emaociUiig  from  ctach  cent«;r»  and  eventually  trending  toward 
amiioiL 

These  centers  are  called  polea.    The  magnetism  in  one  is  oppo- 

in  kind  and  equal  in  degree  to  that  in  the  other;  there  is  a 

itnai  attraotinn  between  these  oppoette  magnetisms,  and  this 

leikcy  to  rush  acroes  the  neutral  ground,  and,  by  combiningi 

►  XUff.— IS 
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yield  up  every  distinctive  feature  of  the  magnet,  is 
opposed  by  the  hardness  of  the  steel  bar. 

The  lines  are  called  lines  of  magnetic  force,  and  the 
which  their  influence  is  felt  is  known  as  the  magnetic 
compass-needle,  suspended  by  a  silk  thread  and  free  tc 
any  plane,  be  brought  into  this  field,  it  will  assume  a 


n 
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.^^ 
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Fn.  1.— Thi  SmL  Bab-Maoxst.   JTftnd  5,  polet ;  «  »,  nentral 

parallel  to  the  lines  of  force,  as  at  e,  c',  c" . . .  c^.    The 
the  field,  and  hence  the  force  that  tends  to  give  the  n< 
ness  and  direction,  varies  greatly  at  different  poini 
powerful,  at  e'"  feeble. 

If  two  magnets  similar  to  that  of  Fig.  1  be  brought 
imity,  so  that  poles  of  the  same  name  touchy  they  will 
".  if,  on  the  other  hand,  the  north  pole  of  one  be 
uth  pole  of  the  other,  both  bars,  as  if  ins^ 
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win  fly  ialu  cotitAct  and  cling  one  tmto  the  other  with  the  tenacity 
of  a  handrod  ano^.  And  this  intense  affinity  of  apposite  magnet- 
isQ^  b  a  general  characteristic. 

The  IUbtq  a  Magket.— Now,  to  show  that  the  earth  has 
may&eiie  features  entirely  analogous  to  those  of  the  bar-magnet, 
we  will  examine  Fig.  2.  Here  the  parallels  of  latitude  and  meridi- 
ans of  longitude  appear  as  regular  curves.  But  from  a  focus  at  N 
radiate  a  series  of  corves  which  take  sinuous  forms  and  finally 


Wf 


m^/mtimi  r  •  mti  m  Iv  h^*»  of  «qo«I  supietle  dip ;  f  t  ft&d  o  y«  tln«a  of  cqnAl  maguetk  ?»flAUaiL 

eoHTorgo  toward  another  focus  at  the  antipodes.  These  foci  are 
llm  iDogDetic  polea  of  the  earth  toward  which  the  compass-needle 
rror  poinifiy  not  indeed  directly,  but  parallel  to  the  lines  of  forcei 
TliaBe  poles  are  not  coincident  with  the  geographical  poles,  but,  on 
thw  ccmtrary^  are  far  removed  from  them. 

Ther»  are  other,  but  minor,  magnetic  foci  on  the  earth,  just  as 
Umstd  are  ^ecoDiiary  poles  in  a  bar-magnet,  but  so  overtopped  in 
prominazkos  by  the  two  grand  foci  that  they  scarcely  deserve 

iics  bsuing  from  one  pole  to  meet  again  in  the  other  are 

'  VARIATION;  that  is,  a  compass  carrie<l  along 

-th  to  south  would  always  point  at  the  same 
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angle  from  the  geographical  meridian^  and  this  angle  mn^ 
from  1**  to  nearly  90*"  in  different  parts  of  the  globe. 

Thus,  then,  the  variation  may  bo  defined  ri  ngle' 

the  geographical  meridian  and  the  direction  01  :__       mpasfi-: 

Another  set  of  interesting  magnetic  lines  are  those  of  ] 
DIP,    They  gird  the  earth  in  circl- 
poles,  just  a8  the  parallels  of  lat !  1  ^ 

There  is  a  magnetic  equator  along  every  point  of  which  the 
pass-needle  is  horizontal.  As  we  travel  from  the  magr    "' 
toward  the  north  magnetic  pole,  the  needle  begins  t*_ 
north  end  tending  downward  until,  when  we  reach  the  vie 
the  pole,  the  needle  becomes  vertical. 

If  we  travel  toward  the  south  magnetic  pole,  the  eama 
with  the  south  end  of  the  needle,  now  tending  downwanL 
tirely  similar  experience  will  result  from  carrjdng  a  small 
through  the  magnetic  field  of  the  steel  bar*  At  the  neutral  gi 
it  will  be  parallel  to  the  bar,  while,  as  we  approa<?h  either  < 
dip  toward  the  pole  becomes  more  and  more  imtil  it  standaj 
cal  at  the  pole.    And  as  it  was  stated,  regarding  the  steel 
the  intensity  of  its  magnetic  field  varies  fn* 
with  the  earth,  it  also  has  a  magnetic  field  wli 
its  poles  and  steadily  moderates  in  strength  as  we  appr 
magnetic  equator. 

A  third  set  of  lines  are  those  of  equal  intensity,  Thi 
drawn  in  Fig.  2.  In  general  contour  they  follow  those 
dip,  though,  in  point  of  fact,  they  are  not  identical  with] 

All  these  different  systems  of  magnetic  lines — var 
and  intensity^ — ^have  not  on  the  earth  that  symmetiy  1 
larity  which  they  would  present  around  a  steel  bar ;  oi 
trary,  they  are  often  bent,  looped,  and  turned  into  many 
path — wherefore,  none  can  tell.  The  f 
while  theories  fail  to  aceoimt  satisfac : 
irregular  magnet. 

The  observations  that  have  tl-  mn 

features  of  the  earth  have  been  m 

Btationary  observatories  in  every  country,  and  abo  on  shtf 
in  every  sea. 

The  magnetism  of  the  earth  Is  not  fixed  eithfr  in 
amount ;  but  the  different  9y»toms  i»f  lines  just  «i 
which  it  has  been  found  r^     -      ?(  nt  to  ri  r  - 
are  ever  varying — ever  u  y.    The  ij 

periodic  changes  are  all  small,  it  is  true ;  1 
they  are  the  object  of  inquiry  at  evon^  n-.-^- 
the  hope  that  in  time,  by  the  accumii 
y  of  the  earth *ii  r  sm  may 
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ki&ee^  is  Uio  iiDportant  factor  of  Uiis  article^  eince  the  needle^ 
••  an  instrument  of  navigation,  is  spocially  treated,  it  will  be 
neoewry  to  dwell  further  on  that  element.  It  has  already  been 
itated  thai  poles  of  opposite  name  attract  and  those  of  the  same 
name  repel  each  other*  Now,  on  the  earth,  the  pole  nearest  the 
goOjgrn-^  '  *  north  is  commonly  known  as  the  north  magnetic 
pule^  1'  nd  of  the  needle  pointing  to  it  is  also  spoken  of  as 

Xh^  n*  .  whence  repulsion  would,  of  necessity,  seem  to  re- 

i».  -  is  an  unfortunate  use  of  terms  that  has  grown  up  in 
The  real  state  of  the  case  is,  that  whichever  of  the  two 
,  or  that  of  the  compass— we  agree  to  designate 
SB  ;.  .  ,.,  ,„  .,..  r,  having  magnetism  of  the  opposite  kind,  must 
be  called  south,  and  hence  attraction  naturally  takes  place.  To 
ibo  variabir  "  'is  attraction  in  direction  and  amount  in 
iomi  parii  of  1 1  ,  we  will  examine  Fig,  3. 
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fsjnMMBMwt  or  rtn  ILMMmtt  Kmsstip  fovea.    P,  stoiCTiVtiiieil  po'* :  ^*  masnedo  pol« ; 
■Hiiiflr  muliir    2,  Mftttb ;  #  I,  Jf  JT,  cf/,  vte^*  ewth'i  tiom  of  magnstk  (broa 

Let  US  conceive  the  air  filled  with  iron  particles  as  it  is  with 
f^Kigfsaled  mapor  on  a  wintr>*  night :  they  will  iiot  float  about,  list- 
l^a&  und  without  form,  but,  like  the  frosty  foliage  on  a  window- 
p-  0eem  projectoil  from  a  parent  stem,  shooting  up  and 


out  ID    ►.  rtt- 


^fv 


w.jvv   tll-unt'iif 


Til'  V  are  the  earth's  r 
V.  IT.  I  do  oot  presunjt 
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and  coming  to  a  focns  at  the  p* jIu^  ;  the  mariner*s  com{iQ89  if 
everywhere  subject  to  their  influence,  and  it  is  this  InflueBce  tliat 
gives  steadiness  and  direction  to  the  needle. 

At  6,  e\  e'^  and  e'"  is  a  magnetic  needle^  represented  ft^  =^^'='- 
pended  at  the  middle  by  a  thi^ead  from  the  zenith,  and  assi 
as  it  always  will,  a  direction  parallel  to  a  line  of  force.    At  Uib 
naagnetic  equator  (m  m)  this  line  is  parallel  to  the  horizon,  and  so 
is  the  needle  e'"  ;  we  go  north,  and  the  line  becomes  l>ent.  so  tb» 
needle  inclines  as  at  e' \  proceeding  further,  the  line  1- 
and  the  needle  inclines  accordingly ;  finally,  at  e  it  is  i> 
tical  in  the  vicinity  of  the  pole.    In  all  these  cases  the  force  or 
intensity  of  the  magnetic  field  steadily  increases  froTT     '     *'r*t 
toward  the  last  position  of  the  needle,  so  that,  if  at  e'"  i  -!• 

to  oscillate,  the  motion  will  be  slow,  extend  over  a  wide  sw^ep, 
and  the  needle  will  take  some  little  time  to  come  to  rest ;  at  r*  tW 
vibration  will  bo  quicker,  the  arc  smaller,  and  the  time  lesii ;  wbik 
at  6  we  will  have  but  a  few  quick,  jerky  movements,  and  then  a 
stop,  as  if  checked  by  a  powerful  strain. 

Now,  a  needle  dipping  thus  at  every  remove  from  equiilorial 
regions  is  of  no  value  to  guide  a  ship ;  it  must  always  be  h(m* 
zontal,  and  this  is  practically  obtained  by  placing  a  small  ^lidiDtg 
counterpoise  on  the  needle  to  overcome  the  downward  pull  of 
magnetism ;  it  is  easily  adjusted  with  every  change.     I>  o* 

stantly  horizontal  direction  of  the  needle,  however,  th<!  ^  ' 

the  magnetic  intensity  that  gives  it  steadiness  is  materially  t' 
— ^lessened  and  more  diminished  as  we  proceed  from  e'"  to  f. 

Let  the  length  J.  JS  at  e'"  and  F  B  at  eac^h  of  the  other  pnm^ 
e',  e',  and  e,  represent  the  ioiai  force  of  the  magnetic  field  i» " 
places,  then  the  portion  of  this  intensity  that  is  effectiT 
zontal  planes  will  be  represented  by  the  length  of  tin 
which  is  A,  V  h'  at  each  point,  and  it  is  readily  hn  u  tli 
lengths  are  shorter  and  shorter.    And  the  motion  of  tin-  ' 
hy  h'  and  h'  successively  will  become  slower,  more  sIul 
uncertain.    Thus  the  seeming  paradox  is  explained  ti 
proceed  from  the  magnetic  equator  towani  its  pole,  th^ 
becomes  less  steady  and  reliable,  wliile,  at  the  same  time,  t! 
intensity  of  the  magnetic  field  increases. 

If  a  wooden  ship  with  no  metal   other  than  eoppt»r  in  ?>c* 
frame  were  to  sail  round  the  globe,  her  compofisi,  ad jnsUnl  1 
-Would  experience  only  those  rn 
been  described  as  peculiar  to  i 
force  and  a  variation  of  larger  or  smaller  amouui  a< 


larmamen^  the  ca^o  lb  far  othenris«> ;  tl^ 
'iirife^k  ever  active,  m  we  shall  see  hut^ 


'jtiiioii— -oil 
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The  MAnnniB^s  Compass,— To  relate  what  is  kiiovrn  or  conject- 
utwl  ri^gardin^  the  origin,  history,  and  developmeut  of  the  com- 
puttl  would  II  ^'nt  to  this  article,  and,  besidos*  such  infor- 

maticm  is  njw     ^  ible  in  any  encyclopaedia;  to  impart  in  a 

general  way  a  knowledge  of  its  construction  is  more  to  the  point, 
ispedall}    ^  '   '       '  "' ot  of  this  paper,  which  is  to  treat  of 

the  beha^  ut  in  an  iron  ship;  and  thiB  kind  of 

knowledge  b  neither  eaBily  obtained  nor  generally  free  enough 
from  technical  terma  to  be  readily  intelligible  to  the  non-profes- 
donal  reader. 

Like  almost  ©very  other  instrument,  the  compass  has  repre- 
JTea  of  many  a  type ;  to  explain  the  niochanical  and  mag- 

principles  of  construction,  however,  in  their  general  appli- 

OBtioti,  it  is  nooeMiry  to  have  i*efei*enco  to  some  particular  type, 
mill  for  thi^  imrpo^  I  shall  select  the  one  that  in  my  opinion  is  the 
most  trustworthy  for  steering  a  ship  from  her  port  of  departure  to 
her  havioi  of  destination — the  Ritchie  liquid  compass.  This  is 
an  American  invention,  Mr.  E.  S.  Ritchie,  of  Boston,  having  many 
yvus  aico  taken  oat  a  patent  for  a  liquid  compass  to  he  used  at 
saa.     *'  '        '     '  nue  it  has  been  improved,  until  to-day,  in  the 

iVTefi  I  compass  supplied   our  navy,  is  probably 

peaUs«cl  tlie  most  accurate  and  complete  instrument  afloat.  So 
gVMirmlly   '        ^V  llent  workmanship  of  the  manufacturer 

bwo  appt  -  compasses  now  guide  the  ships  of  many 

m  liAtiiifli  iti  every  st^a.  In  the  wh«^l-house  of  the  latest  large  float- 
SIIK  atmrture — the  British  steamship  City  of  New  York — will  be 
fcmod  a  Ritchie  liquid  compass. 

The  oiim|tass  and  its  stiveral  parts  are  represented  in  Figs.  4  to  7, 
the  ntferenco-letters  in  every  instance  pertain  Uy  the  «ame 
JET  k  a  copper  bowU  with  two  short  arms,  I>,  D  (one 
t^  'Hible),  V,  t  in  the  grooves  of  an  outer  ring, i?; 

th- i,  haa  tv        ,     t    arms,  (7,  C,  wliich  repose  in  the 

Wodk^B  of  the  binnade^  as  th^  (or  holding  the  compass  on  a 

'*    i      Tliis  method  -  n sion,  termecl  f/i m6aZ*, allows 

mng  freely  in  t  ^  ,  k^s,  so  that  really  it  partakes 
Imt  little  of  the  rolling  and  pitching  motion  of  the  ship*  A  slender 
hnm  fptii ''  '  wn  as  the  pivot  (P,  Figs.  4  and  7)  is  screwed  into 
flii^  bott''  ke  bowl,  and  on  it  rests  the  card.    The  bowl  i& 

fi'  'i  a  liquid  composixl  of  nearly  equal  parts  of  pure  alcohol 

I     J  ......  ^j^^j  jgj  hermetically  sealed  with  a  plane  glasa 

T^t^  wh  the  card  to  be  distinctly  seen  without  dis* 

torlion«  The  c»ni  ^Fig*  0)  consists  of  an  outer  rim  (J/),  a  central 
Imlb  (/t),  and  four  tul>es,  iJ,  U,  11,  i/— all  made  of  very  thin 
ahiiei4>ni«s.  Tlie  rim  ha8  double  curvature — circular  around  the 
piiToiy  and  ^  i%\  from  the  inner  to  the  outer  edge,  an 

ihorim  in  *-  .  ,3*  5,    The  card  is  painted  white,  and  ban 
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two  systems  of  graduation  traced  upon  its  outer  edg)©— di^Ft*^ 
and  points.    The  bulb  is  an  air-tight  ellipsoid,  with  a  conit 
pression  on  its  nether  surface;  in  this  ti  -  a  small  br^M 

3     7),WithfQ 

tiny  set -screws  (U, 
only  two  are  shown*  1 
ever— which  press  and  h< 
steady  in  place  the 
(r)— a  sapphire  holloi^ 
out  and  smoothed  lo 
utmost    degree,    so 
the  highly  polished  pi\ 
point  upon  which  it       _ 
may  encounter   the  least 
friction  possible. 

The  little  set^screwi  tat 
for  adju  1  ■ 

the  very  r^  ^ 

uated  rim.  The  lol 
which  are  two  of 
length  and  two  ofonotl 
are  about  the  diameter  J 
a  lead -pencil  ;  their 
tremities  are  soldered  \ 
the  under  edge  of  the  i 
and  in  addition  the  ti 
inner  ones  are  soldered  tii 
the  bulb  K ;  thi^  gives  th«» 
rim  rigidity,  as  of  it^talf  j 
is  both  light  and  flexjh)^ 
In  the  tubes  are  placed  the  magnets — the  vital  pari  of 
compass.    These  magnets  are  prepared  with  the  most  scruj 
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A  fiTtnnfTfy  of  the  best  »teel  wire,  as  thick  as  a  knitting- 
needle^  w  !  and  cnt  into  lengths  to  fit  the  tubes;  bundles  of 
these  wit6&  large  enough  to  enter  the  tubes  are  made  up  and 
tempered  to  the  degree  that  experience  has  proved  best  for  hold- 
iti^  captive  the  magnetic  charge.  This  is  imparted  to  each 
handle  between  the  poles  of  a  powerful  electro-magnet.  Of 
ooumo,  erery  one  of  the  many  slender  wires  that  compose  a 
bundle  in  itself  a  magnet;  they  lie  together  with  their  north  poles 
'V  their  south  poles:  hence  repulsion — a 
Jjuence — is  the  result;  and  indeed  oft- 
tiaiM  a  bundle  of  wires  loses  much  of  its  magnetic  strength  be- 
eaxue  tbe  steid  is  not  fif  a  quality  and  temper  to  resist  the  destnic* 
livoforea 

E*i  lie  IS  weighed  and  its  magnetic  strength  tested,  and, 

in  ^^^  ,  L.ii.m  on  a  card,  due  care  is  had  to  the  equal  distribution 
01  and  fopre  on  each  side  of  the  center,  for  the  cliaracteristic 

of  iiyEnmetry  is  ever  kept  in  view.  The  magnets,  except  one,  are 
rigidly  set  in  the  tubes,  and  the  latter  sealed ;  the  movable  mag- 
net  hw  screws  at  one  end  for  the  purpose  of  adjusting  the  mag- 
ic aris  of  the  v.  *  '  stem  to  that  diameter  of  the  card  which 
through   t  \h  and  south  points :   it  would   be  the 

imaginary  dotted  line  (Z ..,  Z)  shown  in  Fig.  6. 

The  iM   '  '      H  described,  with  tubes,  magnets,  bulb,  rim, 

bm*^  m\\  all  in  place,  weighs  many  ounces — a  heavy 

»  r  the  delicate  force  of  terrestrial  magnetism  to  turn  alx>ut 

on  «  i'*'«4,  how  highly  soever  both  this  and  the  jewel  may  be 

The  eoential  principle  observed  in  the  manufacture  of  the 
tttjlruaifuit  Is  to  reduce  the  friction  on  the  pivot  to  a  minimum 
and  increaae  the  moving  power— <the  strength  of  the  magnets — to 
a  masimum ;  aiid  this  object  is  greatly  furthered  by  the  introduc- 
lioQ  erf  the  Liquid ;  its  buoyant  effect  upon  the  card  reduces  the 
praMure  of  several  ounces  to  that  of  a  few  grains. 

TIj  "  ^'I  has  ar  '  idvantage — it  steaflies  the  card,  pre- 
Tenti>  '^m  small  itory  movements  that  characterize  a 

irf  or  air  compass^  while  at  the  same  time  enabling  the  magnetic 
power  to^oope  more  efficiently  with  its  burden.  The  liquid  must 
fin  the  bowl  oc»npletely,  otherwise  an  air-bubble  would  gather 
ud  impede  the  free  motion  of  the  card. 

Tbesn^ —  "  *npae«  may  guide  a  sliip  into  all  climatr  -  -  Mr 
•oaa  and  .1  oceans;   but  us  every  change  of  teu  n> 

caniied  a  varytag  expansibility  of  the  copper  bowl  and  the  liquid 
in  itg  the  former,  when  filled  to  complete  fullness,  would  soon 
baivtt  wore  no  provision  made  for  expansion.  To  prevent  tliis, 
an  air  al  is  placed  in  the  bottom  of 

^hf  V  ^  with  every  changing  prosa* 


n 


Tbt  alcohol  in  Che  fiqoA  i 
eoid 
Itl 

would  dip 

toiranl  tbt  pole;  and  thai  m  the  dij  i 

and  the  caid  dwaji 

cotmieTpoifla  on  tno  noodk* 

liquid  oompaas;  aiqr  downward  poll  d  the  earth^s  ntagnettsn  u 

al  cmce  xnet  bj  soch  opposte  lanmiffi^  of  the  liquid  on  the  rim  of 

the  catd  ae  to  nentuJigft  iL    if^gwa^^^  altnetiaft  ai^  li^ud ; 

nre  ocmnterbalanoe^  and  the  card  remaiiia  horiaontaL 

On  the  inside  of  the  bowl  is  tnoed  a  fine  hbck 
Itthber^s-pmni,  or,  as  it  has  of  recent  yean  been  more  i 
d^lgnated  in  the  naTT,  the  keH4m£  (X,  Fig:  4),  It  is  this  Ii£^ 
toward  which  the  point  of  the  card  indicating^  the  ship^s  course  b 
alwaja  directe<i  The  binnoeU  which  holds  the  campoai  k 
aerewed  down  to  the  deck,  so  that  the  keel-line,  as  its  name  lodi* 
eateSj  is  in  the  vertical  plane  throngh  the  keel  of  the  ship^  ( 
in  a  plane  parallel  to  that  one^  This  pljuie  extends  from  Wn 
to  stem,  and  dirides  the  ship  into  two  eqnal  and  ^rmmi 
parts. 

Now,  let  an  obserrer  look  at  the  compass-card  and  keel-li 
while  the  ship^s  bow  swings  throngh  a  portion  of  a  circle:  as  i 
point  passes  tiie  keel*line«  it  will  seem  that  the  card  tt^^lf  i^  mov- 
ing, but  this  ifl  an  illusion ;  the  card  is  stiR— ^ver  fv  t^ 
magnetic  pole,  in  obedienpe  to  the  attraction  that  th^  i  *.  l Aiai©  (vf 
the  magnetism  in  the  steel  wires  it  carries.    Bat  it  must  netlw 
understood  that  this  attraction  is  of  a  n:                              card  off 

its  pivot;  on  the  contrary,  there  is  no  ; ...^,    ...  iuotioii 

translation,  hut  merely  of  direction — to  turn  the  magnets  on  i 
pivot  and  place  them  parallel  to  the  earth  s  linea  of  magnet!^ 
force. 

To  illustrate  this,  let  us  examine  Fig.  8;  C*  C 
arrow  free  to  move  upon  a  pivot  P;  from  t* 
arrow  light  threads  i , ,  ,t\  extend  and  pass  c» 
at  ^Vand  S;  small,  equal  weights  Q  and  Q'  are  attached 
ends  of  the  t^      ^        yT_  i  _   .^       -     'n  comn^ 
arrow  by  the  \U*  5n 

joining  the  points  JVand  8. 

Now,  with  the  fingers,  turn  1 1 
the  threads  will  assume  the  pu 
be  equally  rais(.^(l.     Release  the  u 
deacend^and  alternately  r-'^  •""' 
of  short  and  constantly 
positions  C\  C  and  C'^  C,  uut  ii  it 
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p  arr*  —  -  ^^ ts  bjy  a  11  uuk  agency  we  call  magnetism, 

ud  the  <j  HB  of  th  t,  wheh  drawn  out  of  parallelism 

to  the  lines  of  force,  will  be  entirely  similar.    Such  are  the  efforts 

of  *^-  ' *  v^i^  to  regain  its  normal  direction 

^  A ;  and  the  test  of  a  good  com-  ^^/^ 

pfiss   m  Uie    sensitive  quickness   with  -. 

which  it  will  turn  (iside  from  the  -^  ^ 

ma^Qc^tic  meridian  when  another  y^ 

QiAgnet  b  brought  near,  and  •-/ 

the  odority   of   its   return 
thmvto   when    the    in- 
truder is  removed. 


/ 


y 


^ 


Ii4.oiinuTioii  or  tics 

lUAMVflO    rO«a    fSAY 

ntiticftiotr.  Tb*  dotted  panHil 
lloot  f«|>r«i«ol  tlw  eArtli*i  iBic* 
n«tk]iiiMorforoi> 

.-^  r^^  Tax  j^Qij  Ship  a  Mao 

KBT» — It  is  a  characteristic  of 

every  mass  and  particle  of  iron  on  the 

earth's  surface  to  acquini    in  varied  de- 

RT*?^   the   terrestrial   magnetism   that  snr- 

n>unil«  it;  and   this  agency  entera  naturally^ 

without  effort  or  force  :  it  is  gently  induced  in  the 

material  80  congenial  to  it,  by  the  mere  fact  of  the 

material  quietly  Ijing  in  its  midst. — the  magnetic 

Bold,  which  pervades  all  space.    And  the  word  iron  is  not  here 

and  inn  i^e,  but  as  a  general  term  to  include  wrought- 

lf«i»oast  .     ...    -.  .    ttH^lp  which  arc  all  susceptible  to  magnetism, 

Tli#  it«d  rails  that  afford  transit  from  seaboard  to  interior,  the 
tKBtle-wofk  '  '     '   the  elevated  trains  traverse  tlie  metroi>- 

oIiB,  ih©  hea  _  ma  foundry,  the  massive  furgings  in  a 

machintHihap,  even  the  little  scraps  upon  a  neglected  heap,  have 
land  an  ma^elio  features  that  distinguish  them  from  other 
and  point  out  the  common  kindred  among  themselve»» 
And  tliese  featureft  are  entirely  analogous  to  those  of  the  steel 
magnet  already  described — ^two  poles,  one  at  each  end  of  the  mass, 
Willi  a  neutral  belt  between* 

I>ei  OS  conceive  a  metallically  pure  cylinder  of  wrought  or 
iron  that  ha»  not  been  hammered,  and  let  us  further  conceive 
I  foittrely  free  from  magnetism  :  hold  it  vertically,  and  instantly 
upper  end  beocimes  a  south,  and  the  lower  a  north  pole  (in 
tMj  lat!tnJ«V    Reverse  it  as  quickly  as  we  may,  and  the  magnet- 
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also  reverses,  so  that  tlie  upper  and  lower  ends  aro  stif 
they  were  before — a  south  and  a  north  pole  rcispectively 

Hold  it  horizontally  in  the  meridian,  and  tli 
north  becomes  a  north  pole,  while  that  toward 

south  pole-    Revolve  it  slowly  or  rapidly  in  azimuth,  and ' 

^foci  of  magnetic  polarity  also  move  with  the  fidelity  of 
until,  when  the  cylinder  points  east  and  west,  all  the  i- 
the  north  is  pervaded  by  north  magnetism,  and  all  facing  j 
south  by  south  magnetism.     Again :  let  us  conceive  the  hull 
ship  to  be  like  our  cylinder  of  metallically  pure  wrought4n>n^  { 
as  susceptible  of  magnetic  induction  in  its  evern^hangii 
as  the  cylinder  is  M'hon  turned  round.     Then,  as  the  ti.,,. 
north  (in  this  latitude),  the  bow  will  become  the  center  of  nt 
polarity,  and  the  stem  that  of  south  polarity.    As  she  gradu 

^changes  course  to  the  eastward,  so  wiU  the  north  focus  ehif 
the  port  bow,  the  south  focus  to  the  starboard  quarter,  and 

.neutral  line  dividing  them,  which  while  the  ship  *       '    : 

*was  uthwartship,  will  now  become  a  diagonal  from 
to  port-  quarter.     When  the  ship  heads  east,  all  the  starboard 
is  pervaded  with  south  polarity,  the  port  with  nortl       ^  ** 
tral  line  takes  a  general  fore-and-aft  direction,     i  ;j 

change  course  to  the  southward,  the  poles  and  neutral  line  A 
tinue  their  motion  in  the  opposite  direction,  until  at  south  \ 
conditions  at  north  are  repeated,  but  tliis  time  it  is  thi*  stem 
is  a  north  pole,  while  the  bow  is  a  south  pole.  At  west  the 
ditions  at  east  prevail,  only  that  it  is  now  the  starboard 
has  north  polarity,  and  the  port  side  south  polarity, 
transitory  induction  in  both  the  cylinder  and  the  ideal 

^tolely  due  to  the  mild  effect  of  the  earth's  magm^il^*  A.  LI  Ii 
they  move* 

Now,  to  consider  it  in  connection  witli  an  acir 
rf  no  vessel  is  metallically  pure,  nor  has  it  a<  ,  shfi 

stability  without  much  hammering ;  moreover^  it  cannot 
abstraction  from  a  magnetic  state*    By  hammering  in  \ 
of  construction,  it  has  been  made  as  permanent  and ' 
fined  a  magnet  as  the  steel  bar,  witJi  poles  and  neutral 

jthe  bar,  but  located  according  to  th<^  —    -    * "     '-     *     -    - 

le  ship  lay  on  the  stocks,  in  strict  i 
occupied  in  the  ideal  vessel  just  desert beti*    Thereof ori%  it 
susceptible  of  the  mild  magnetic  induction  of  the  earihj 
cylinder  and  ideal  hull,  although  the  straining  while  on  a 
and  tho  buffeting  of  the  waves  do  as^si^t  \\ 
besido*;,  ouce  that  the  induced  nKii-m  tkm  I 
not  move  and  shift  with  the  f re* 
cylinder  '  i  i     : ,  1 1 
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ling*  it  mtif  t  adapt  itself  io  the  greater  power,  and  thus  it  is 
the  roeultant  of  both  we  always  find,  and  not  the  individuality  of 
" '  ftn 

Time  in  a  chief  element  in  the  acquisition  and  efficacy  of  this 

lndQoed  magnetiein ;  for  the  longer  a  ship  steers  on  a  given  cotirsi^ 

or  lies  in  the  same  general  direction^  the  greater  will  be  the  mag- 

_getie  charge,  and  the  more  slowly  will  it  move  and  shift  with  the 

ig  courses  of  the  vessel 

This  induced  magnetism  has  been  dwelt  upon  at  some  length 

ioae  of  its  prime  importance  to  navigation. 

The  uther  magnetic  qualities  of  a  ship  are  comparatively  stable, 
but  this  is  treacherous  and  changeable  to  a  degi'ee  that  necessitates 
OODStani  vigilance  to  prevent  disaster.  On  the  great  fleet  of  trans- 
atlantin  steamers  it  i^  more  likely  to  lead  into  danger  than  on 
other  routes :  the  ships  steer  a  generally  easterly  course  going  to 
EuropSy  and  a  westerly  one  coming  to  New  York ;  the  magnetic 
infloaoce  on  the  outward  trip  is  the  opposite  of  that  returning ; 
the  ships  run  at  a  high  rate  of  speetl,  and  the  induction  varies  on 
different  parts  of  the  route,  according  to  the  intensity  of  the  mag- 
Mkio  field  passed  over»  the  smoothness  or  roughness  of  the  sea 
whkil  mffects  the  motion  of  the  Hhip,  and  the  warmth  or  coolness 
of  the  weather* 

Instead  of  attr'*  :'  j^  the  loss  of  ve^flels  when  approaching  a 
eosslto  the  magi  >  nets  of  fogs  and  land^  and  other  improb- 

able mflQence;)  upon  the  eompass»  it  were  much  more  reasonable 
to  acoribo  it  to  the  changed  conditions  of  her  magnetism  by  induo- 
Uom  during  the  passage,  and  which  has  not  been  discovered  or 
Icepl  account  of  by  frequent  azimuths  previous  to  closing  in  with 
the  lend.  Suddenly,  a  course  the  captain  thought  perfectly  safe 
eurios  the  ship  upon  a  shoal  or  rock,  and  the  fault  is  laid  upon 
Hie  coapesses,  whereas  they  but  obeyed  the  magnetic  influences 
tbat  beeajne  altered^  during  a  long  passage,  from  what  these  in- 
Inesioes  were  when  the  ship  was  last  swung  to  determine  the  de* 
Tt  ' '  mpaasos. 

li©  varied  lf>cation  of  the  poles  and  neutral  line 
In  mxL  iron  ship  while  building.  Figs.  9  to  12  are  drawn  from  actual 
Imagine  the  ship  cut  in  two  by  a  vertical  fore-and-aft 
,  and  both  sections  opene<l  out  from  aft  as  if  turned  upon  a 
hinne  joining  them  at  the  bow ;  the  outside  of  each  half  will  then 
appeiu'  as  on  *"*  *  -t  r.  In  Fig.  9,  where  the  ship  has  been  built 
head  H'trth,  le  upper  aft^r-body  is  pervaded  by  south 

f-  whil©  tl)-  1'   V  r  forward  portion  has  north  polarity.    In 

W^  .  ,  vher©  tht  !  ,  ss  jt?  built  head  south,  the  whole  upper  for- 
ward body  haj^  pojIi  1  ;  iL^ri  tism,  and  the  lower  after-body  north 
magfi  ion  of  induction  the  opposite  of  Fig.  9.    In 

iif-  11  was  built  head  northwest,  we  find  the  cren- 
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eral  magnetic  features  of  a  ship  built  head  north,  only  that  no 
north  magnetism  predominates  on  the  starboard  side,  and 
magnetism  on  the  port  side.    Finally,  in  Fig.  12,  ship's  head  i 
west,  we  have  the  general  features  of  the  ship's  head  south,! 
with  the  neutral  line  taking  a  more  horizontal  trend,  and  the  aoi 
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PisB.  9, 10, 11,  AHD 18.— Ths  Vabtvd  MAairrno  Fkaturss  of  Ibov  Shits,  due  to  thi 

OF  THBU  HlADt  WBILS  VCTLDIXQ, 

polarity  lessened  on  the  starboard  side  and  increased  on  the  pi 
side.  And  all  the  above  is  in  close  conformity  to  what  thec 
requires. 

The  means  taken  for  discovering  the  permanent  magnfl 
character  a  ship  has  acquired  in  building,  are  a  dock-surv» 
shown  in  Figs.  13  and  14.  To  simplify  the  explanation,  let 
suppose  the  ship  and  dock  to  lie  parallel  to  the  magnetic  meridii 
Stations  numbered  1,  2,  3,  etc.,  are  established  on  the  diffooBJ 
steps  of  the  dock,  and  the  distance  that  each  is  from  the  line  A4 
and  also  from  the  ship's  side  is  measured.  A  compass  is  taf 
successively  to  each  station,  and  the  direction  in  which  its  p«* 
points  is  noted.    Of  course,  if  no  disturbing  mass  wei-e  H" 
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point  to  the  nortli  at  every  gtatian.    But  an  iron  ehip  is 

I:  so  at  station  1  we  find  the  north  end  of  the  needle  repelled 

[the  vessel;   the  same  occurs  at  stations  3,4,  16,  and  many 

from  bow  to  keel  around  the  forward  body  of  the  ship. 

[only  norih  magnetism  can  produce  this  kind  of  deflection : 

in  de^pree  at  each  station,  and  where  greatest  there  is  its 

Again ;  at  sttations  7, 8,  9,  etc.,  we  find  the  needle's  north  end 

toward  the  ship ;  hence  we  have  discovered  the  body  of 
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magn0tiBm«  for  that  alone  can  produce  this  phenomenon , 
irith  the  -  '  '  '  cate  its  pole  where  the  detlec^ 

greatest  ^  -  5, 6»  etc.,  in  an  irregular  jjath 

attorn  to  rail  we  pee  that  the  needle  points  everywhere  to 
this  is  the  netUral  line.    A  sketch  of  each  side  of  the 
n  on  paper,  and  the  degree  of  deflection  at  every 
I  by  means  of  the  measurements  from  the  line 
.  J  "N.  :.be  ahip's  side* 
tbu»  been  shown  that  it  is  a  huge  magnet,  the  WIPp 
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that  is  guided  around  an  enormous  magnet,  tht)  EABTB,l)y  a  tinj 
magnet,  the  needle. 

The  near  approach  of  one  magnet  to  another  alwn^      *^*n 
contention  and  confusion  in  the  field  they  occupy,  and  j 

the  old,  old  story  is  told— the  strongest  alone  Burvives,  In  unitfr 
that  the  powerful  ship  may  not  paralyze  its  Utile  guide,  grottt  cart 
is  taken  to  find  a  suitable  place  for  it ;  and  on  every  Toyage,  cease- 
lessly and  without  fail,  a  variety  of  observations  have  to  be  madi 
and  corrections  applied  to  the  courses  indicated  by  the  compatt^ 
that  this  may  fulfill  the  object  of  its  being.  To  explain  how  tliin 
is  done  would  involve  a  mass  of  mathematical  formulfe  and  astn> 
nomical  and  magnetical  information  that  would  but  tire  the  gra* 
eral  reader,  besides  being  out  of  keeping  with  the  character  of 
this  article.  Let  it  suffice  to  state  the  problem  in  popuhtr  phrase; 
to  solve  it  would  necessitate  the  use  of  other  language. 

An  iron  ship — frames,  plating,  decks,  beams,  stanchions,  car- 
lings,  engines,  smoke-pipes,  yards,  masts,  shafts,  armament  in  i 
ship-of-war,  and  numberless  other  parts — is  not  like  the  sted  W» 
a  simple  magnet,  but  a  network  of  magnetic  entanglement  •  y^ 
how  complex  soever  this  may  be,  for  the  purpose  of  investii^  ■*'  ' 
to  the  end  that  proper  means  may  be  devised  for  coping  v 
its  influence  may  be  considered  as  taking  place  in  three  co-ordi*iifcW 
axes,  namely,  fore-and-aft,  athwart-ships,  and  vertically  down- 
ward, with  the  compass-pivot  as  the  origin.  To  facilitate  this  coo* 
ception,  let  us  contemplate  Fig.  15,  and  let  T  represent  a  bar  of 
iron  of  such  quality  that  when  held  upright  it  becomes  instantly 
magnetic  through  the  induction  of  terrestrial  magnetism,  and  u 
instantly  has  its  polarity  reversed  upon  turning  it  end  for  end;  in 
other  words,  what,  in  investigations  of  this  kind,  is  technically 
known  as  soft  iron. 

Let  this  bar,  supposed  to  be  anywhere  in  the  interior  fttr- ^ — 
of  the  ship,  take  the  most  general  position  possible,  xami 
clined  to  the  plane  of  the  deck,  and  also  to  that  pasaiug  Torticaili 
through  the  keel. 

As  already  stated,  reciprocal  action  occurs  between  thft  naff- 
netism  of  the  bar  and  that  of  the  compass-needle ;  ^ 
of  the  former  (in  this  hemisphere)  attracts  the  nor:.    ...     . 
needle  and  repels  its  south  end,  while,  at  the  same  iimi%  th«  lowtr 
r  tvl  of  the  bar  repels  the  north  end  of  t^ 
.sMuihend.    The  difference  in  distance,  li 
endfl  of  the  bar  and  needle  and  their  remote  ends«  vntefs  t 
extent  that  the  influence  of  the  '       ^  '  *' 

that  of  the  near  ends;  the  net  > 
tion  between  the  near  ends  only. 

We  have  thus  to  deal  with  V-'     -     ^r--  ^    *"  r^-  ^ — 
represent  its  force  by  a  lino  of 
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This  force  is  resolvable  into  two  others,  the  horizontal  S  H,  and 
the  vertical  SZ;  and  the  former  is  further  divisible  into  SB, 
parallel  to  the  midship  line,  and  B  H,  transverse  to  it. 

The  magnetic  power  of  the  bar  is  thus  resolved  parallel  to  the 


three  co-ordinate  axes.  Almost  all  the  structural  iron  of  the  ship 
— beams,  knees,  engines,  boilers,  etc. — is  symmetrically  arranged 
with  reference  to  the  vertical  plane  through  the  keel ;  so  that  for 
a  piece  T,  on  the  starboard  side,  we  should  generally  find  another 
siinilarly  disposed  on  the  port  side. 


a,  iirn" 

ixirf 


pair  hmwiog  ite  ftmittiwi  pTJM  to  cob  of  tbe  oo-ordmote 

ocnrwitlii  facflity  tiBarfcr  iHk>  ok^  a><irdizkal9  axis  tbe  sum  told 
of  aD  the  forces  parailrf  to  ii,  sad  oonoeiiirate  the  wbole  Qpao  tlii 
north  potDt  of  tlio  compa^  wikeiioe  tbe  final  result^  tliai  we  lui^ 
fednced  the  entire  WMga^Sc  poiwet  of  the  diip  to  that  of  ihr» 
imaginary  "^fp**^ — one  laid  horiaontally  in  the  axis  of  X;  tb« 
lecood,  abo  horizontal,  in  the  axis  of  T;  and  the  thirds  Tertietl, 
in  the  a^ds  of  Z, 

The  individual  and  eomUned  effect  of  these  three  iinaginaiT 
magneto  is  the  object  of  tnTeeligation ;  bat,  before  entering  npoa 
it,  it  wUl  be  necessary  to  remark  that  each  is  not  shnple^  bat 
complex,  and  that^  reoognixing  this,  we  shall  have  to  consider 
'mU  the  component  parts^  learing  to  erery  real  case  to  deterastaft 
which  of  the  components  rednce  to  zero,  and  which  are  prixae 
factora 

The  iron  of  a  ship  is  of  varied  qnalitx,  from  the  "  hard,' 
when  hammered  acquiree  and  keepe  its  magnetism^  to  the  *"  «ol 
which  has  absolutely  no  retentive  power.    It  occupies  every 
ceivable  direction — v  longitudinal,  transverse,  and  ind 

at  diverse  angles;  bu:, .,  or  varied  the  latter,  it  may  be  reprt* 
sented  in  the  first  three  directions  by  pieces  of  equivalent  effect 
Finally,  it  may  be  symmetrical  or  unsymmetricaL  To  cover  stl 
the  conditions  of  the  problem,  we  shiill  choose  representatirts  ut 
quality  and  direction,  of  symmetry  and  singularity,  and  let  eac^ 

&rt  its  power  in  tbe  common  struggla 

Fig.  16  represents  the  arena  of  these  forces ;  they  are  arrs 
in  lines  of  attack  upon  the  compass. 

P,  Q,  and  R,  represent  hard  iron,  whose  magnetism,  ti 
of  percussion,  is  of  a  permanent  nature,  like  that  of  a  st* .  1  I 
the  hull  itself  of  the  ship  is  an  example  of  this  kind 

c,/,  and  k  represent  vertical  soft  iron;  it  1>*     -•    -  .. .—. 
througli  the  inductive  agency  of  the  earth's 
might  represent  the  smoke-pipes;  /,  boatniavi:- ;     ii    i 
chions  on  the  deck  below  that  on  which  the  comij;^;*,^  u<.  W.i;^%iA 

a,  e,  and  g  represent  horizontal  soft  iron,  the  flret  and 
when  in  a  louf^itudLnal  direction,  and  f ,  in  a  ^ 
the  power  of  this  iron  is  derived  from  the    ...       .., 
the  horizontal  force  of  the  earth ;  as  examples  of  a  may 

ht  ,  ■ 

the  compass),  the  »haft. 
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ence  in  every  direction  to  which  that  extends.    Soft  iron^andljotli 
horizontal  and  vertical  induction,  are  Ts  characteristics. 

In  all  cases  of  iron  which  becomea  magnetic  through  tL»  rr.  : 
inductive  influence  of  terrestrial  magnetism,  it  should  be  n^^iin il 
bered  that  this  influence  may  be  variously  modified,  if,  iudfnd,  ii 
in  some  instances  entirely  superseded,  by  the  inductive  acti 
powerful  surrounding  field  of  permanent  magnetism  in  ti. 
itself. 

AccordiDg  to  the  location  of  the  bulk  of  each  class  of  '»-  r  — 
the  hard  and  the  soft,  the  vertical,  longitudinal,  tranaver 
unsymmetrical^ — its  resultant  or  representative,  which  we  mtif^M 
designate  as  a  rod  or  a  bar,  will  occupy  a  position  relativu  to  tiwi 
compass,  either  forward  or  abaft,  to  starboard  or  to  port ;  oohr 
one  such  position  for  each  is  shown  in  Fig.  IG ;  there  are,  howcTtfj 
two  possible  positions  for  every  rod,  and  four  for  some. 

The  problem  has  now  been  stated,  so  we  will  pursue  it  no  fur* 
ther,  as  the  vein  of  solution  would  introduce  trigunometrical  foof^ 
muUe* 

By  swinging  a  ship  at  compass-buoys,  or  steaming  in  a  riKlt 
on  the  open  sea,  the  magnetic  effect  of  the  ship — ^that  ib,  d!  tht« 
three  imaginary  magnets  in  the  axis  of  X,  F,  Z — is  brought  toUnr 
at  every  point  on  the  needle,  causing  it  to  deflect  from  th#3  mag- 
netic meridian  by  difl^erent  angles  at  different  points.  Thetie  vari- 
ous deflections,  being  serially  arranged,  constitute  what  is  knctwi 
as  **  a  table  of  deviations."  Upon  analyzing  this,  Xh^  jium^\ 
strength  of  each  imaginary  magnet  is  obtained,  and  further  d 
tegration  exposes  to  view  their  individual  component  parts.  And 
thus  it  is  that  from  effect  we  seek  backward  to  ao  inteOiguot 
comprehension  of  the  cause. 

But  as  a  ship  sails  the  ocean  she  passes  through  ever*varyi&^ 
fields  of  terrestrial  magnetism  ;  also,  her  own  magiu  ^ ' 
going  constant  change,  due  to.  the  wrenching  ant  I  v^j-j 

shock  of  waves,  and  the  vibrations  set  up  by  firing  h 
from  this  mutability  of  cause  naturally  results  u  vara  * 
effect— the  deviations.    They  are  never  the  same. 

Let  a  ship  proceed  to  Havana,  and  she  will  find  ' 
from  the  series  determined  at  New  York;  at  Hong-k -» 
fer  from  those  at  Rio  de  Janeiro ;  in  tropical  seas  they 
ate,  in  polar  regions  enormous ;  when  a 
one  value;  when  she  heels,  they  huvtj    .:..., 
phases  are  a  manifestation  of  the  strife  and  successive  • 
of  the  three 
out;  now  it 
many  days  and  thus  strengthens  her  forces;  again,  it  ii^ 
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ifi  the  little  nredle's  turn— in  the  genial  tropics,  where  it  can 
[lint  ont  steadily  and  safely  the  path  to  any  port. 
Tbo  nooe^ity  of  frequent  observations  for  determining  cor- 
timm  tci  bt'  applitnl  to  the  compass  is,  theix^fore,  evident. 
The  e<*rie8  of  total  deviations  is  generally  divided  into  two 
parts,  the  quadriLntal  and  the  semieircnlar :  the  first 
name  from  the  fact  that  it  arises,  reac*hes  a  maxim  am, 
and  again  reduces  t4J  zero,  all  within  an  angular  space  of  90^ ;  and 
the  9^- — '^  f.ir  a  rimilar  r^aBon,  because  of  its  origin,  growth,  and 
tied  ^  ron fined  to  18tJ**  of  the  circle. 

I-  lis  are  provided  for  opposing  the  magnetism 

,.  ,....  i  powerful  magnets,  thus  permitting  the  needle 


\ 


pmnt  In  it«  natural  direction,  however  the  ship  may  head, 

-«  known  fts  a  compensating  biTmacle,  shown 
^.  .  umpensation,  let  the  needle  point  in  the  direc- 

flL*    A  portion  of  this  deflection  is  the  quadrantal  devi*j 
ron  in  the  ship:  it  ^  by  placing 

^»rGS,  O  anil  O!  at  inces  ft 


310  THE  POPULAR  SCIBNCB  MONTHLY. 


\ 


the  compass ;  the  other  portion  of  the  deflection  being  due  to  \ 
hard  iron  (that  is,  the  semicircular  deviation),  a  number  of  sft 
bar-magnets,  M,  are  placed  in  a  disk,  which  is  turned  to  the  req 
site  angle  and  then  raised  or  lowered,  until  the  needle  returns 
the  magnetic  meridian  N  S.  The  magnet  fl",  to  nullify  the  hi 
ing  deviation,  is  placed  at  a  predetermined  distance  vertically  ' 
low  the  compass-pivot. 

In  considerable  changes  of  magnetic  latitude  the  magnets  hi 
to  be  slightly  moved  to  counterbalance  the  altered  condition  of  i 
deviations,  and  sometimes,  also,  to  correspond  to  a  partial  loss 
power  in  the  magnets  themselves. 


HOUSE-DRAINAGE  FROM  VARIOUS  POINTS  OP  VIE 

Bt  JOHN  8.  BILLINGS,  M.  D., 

BUBaBOH,  UHITSD  STATES  ABXT. 

IN  the  year  1596  there  was  published  in  London  a  pamphlet 
titled  "  A  new  discourse  of  a  stale  subject ;  called  the  Mi 
morphosis  of  Ajax.  Written  by  Misacmos,'*  which  was  folloi 
in  the  same  year  by  a  second  pamphlet  entitled  "An  Anatom] 
the  Metamorpho-sed  Ajax,  wherein,  by  a  tripartite  method 
plainly,  openly  and  demonstratively  declared,  explained  \ 
eliquidated  by  Pen,  Plot,  and  Precept,  how  unsavory  places  x 
be  made  sweet,  noisome  places  made  wholesome,  filthy  pli 
made  cleanly.  Published  for  the  common  benefit  of  build 
housekeepers,  and  house  owners,  by  T.  C,  traveller,  apprentiai 
poetry,  practiser  in  music,'*  etc. 

The  titles  of  these  little  books  were  in  the  style  of  the  agi 
which  they  appeared ;  but  the  contents  were  something  new, 
they  contain  the  first  description  and  illustrations  of  a  wa 
closet  which  had  appeared  since  the  days  of  old  Rome.  They  i 
tain  a  good  deal  more,  it  is  true ;  for  the  author.  Sir  John  I 
rington,  made  them  the  medium  of  a  Rabelaisian  satire  n 
things  in  general,  and  his  own  times  in  particular,  which  wa 
such  a  character  that  license  to  print  was  refused,  and  Qr 
Elizabeth,  who  was  not  prudish,  forbade  the  author  from  app 
iuf^  at  court.  His  reasons  for  his  device  are  interesting :  " 
when  I  have  found,  not  only  in  mine  own  poor  confused  cott 
but  even  in  the  goodliest  and  stateliest  palaces  of  this  realm, 
withstanding  all  our  provisions  of  vaults,  of  sluices,  of  gratei 
pains  of  poor  folks  in  sweeping  and  scouring,  yet  still  this  b 
whoreson  saucy  stink,  though  he  were  commanded  on  paii 
death  not  to  come  within  the  gates  yet  would  prease  to  the  ch 
bers ;  I  began  to  conceive  such  a  malice  against  all  the 


hiiii  tbjit  I  vowed  to  be  at  deadly  feud  with  them  till  I  had 
brought  some  of  the  chiefest  of  them  to  utt^r  confusioB,  and  con- 
feriifig  iome  '        f  phllogopby  I  had  reacl^aiid  some  con- 

W9f&XkCmot  ill  I  had  seen,  with  some  devices  of  others 

I  hiid  faeard,  and  some  practices  of  mine  own  I  had  paid  for,  I 
found  out  thi»  way  that  La  after  described,  and  a  marvellouB  ea«y 
and  rhc-ap  woy  it  isL 

**  Hert)  u»  the  same,  all  put  together ;  that  the  workman  may 
see  if  it  be  welL  A»  the  cistern ;  h,  the  little  washer ;  c,  the  waste 
pipe;  D,  the  «eat  board ;  r,  the  pipe  that  comes  from  the  cistern ; 
/,  the  screw ;  g,  the 
scallop  shelly  to  cov* 
ertlwhen  it  \»  shut 
dawn;  H,  the  etttul 
pot;  f,  the  stopple; 
t»  the  current ;  I,  the 
sloiee ;  m*  N,  the 
vault  into  which  it 
Jlrili ;  always  re- 
member  that  the 
•vmint  at  noon  and 
ai  night  empty  it, 
and  leave  it  lialf  a 
focvl  deep  in  fair 
wattfT.'* 

It  seems  a  long 
stride  from  Sir  John 
HArrington'st  |)et 
coQtriTance  to  the 
complieated  fittings 
of  a  wat*  '  Mn 
a  modern  ise 

baUi  under  existing 
rv^—  *^'  ns;  but  the 
e.  .  has,  upon 

Iba  whole,  been 
tfarcm^h  complica* 
lif«n«     ti^iwanl    sim^ 


I 

c- 

in  h 

•ofBcient 
proridiK] 
•Snictimi 


will  l>o  seen  by  Fig.  2,  which  represents  a  good  form  of 


i»ri-^ji.  1  ,t 


day,  and  the  most  important  improvements 

.  ve  been  nuido  within  the  laat  twenty  yeam. 

Ht,  8o  far  JUS   the  plninbing  fixtures  in  the 

I  arif  concerned,  freedom  from  nuisance  and  a 

degree*  of  safety  can  b©  secured  at  a  reas«mable  cost ; 

'  V  \  '        1   in  the  con- 

uTly  managed 
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and  cared  for»    Several  phrases  in  this  sentcnr^  will  b*nir  i 
amplification. 

In  the  first  place,  it  musi  be  cit'ariy  uii«j»'rM*jMu  tuiti 
ures  and  pipes  which  foiin  an  individual  system  of  hcnj 
age  are  only  a  part  of  the  apparatus  required  for  the  disj: 
offensive  and  dangerous  refuse.    Their  external  coniiectk 


''^:'V 


Vh '' , 


im  important  part  of  this  systom,  and,  according  to  whel 
bo  with  cess-pools  or  sewers,  or  wh»4her  these  last  are  xM 
are  connected  with  many  other  houses,  will  depen<i  the 
of  the  results  obtained.    In  this  article  the  houstt-diminn  ftf 
ures  only  will  be  considered. 

Secondly^  what  is  a  **  sufficient  di^i^me  of  safety '^  1*    Al 
safety  can   not   be  guaranteed   by   ; 

arrange  the  plumbing  that,  sfi  far  as  i:  . ,    .. 

house  shall  be  as  pure  and  as  free  from  afieclfic  eaus^  of  i 


a>' 
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ornament  or  luxury ;  it  varies  greatly  according  to  the  stylo 
house,  the  essential  point  being  that  it  shall  furnish  the  means 
W»f  excreta  and  of  water  fouled  by  domestic  use, 
^  r  to  the  health  of  the  inmates  of  the  house* 

M'liat,  then,  are  the  dangers  to  health  from  defective  plumb- 
g  ?  They  are  due  to  gases  or  to  micro-organisms  coming  from 
efective  fixtm'es,  joints,  or  pif»e,  or  from  soil  pollution  due  to 
licli  defects.  The  gases  in  question  are,  for  the  most  part,  prod- 
LciB  of  the  decomposition  of  organic  matter  of  animal  origin,  and 
hf*  tvpf*ii  are  carbonic  acid,  ammonia  and  its  compounds,  and  sul- 
\  ydrogen.    There  are  also  produced  certain  effluvia,  of 

*x  _  ^r. ,  ,..  nature  of  which  little  is  known;  the  most  common  is 
iiat  jpving  a  faint^  sweetish,  peculiar  odor,  resembling  that  of 
)oiled  turnips. 

These  ga^es  and  odors  do  not  produce  specific  disease,  but  when 
hey  are  distinctly  present  in  a  house  the  inmates  are  liable  to  be 
&'  "         1  with  various  forms  of  disturbed  digestion,  loss  of  appe- 
1  ight  headache^  and  a  depressed  state  of  vitality.      How 

fur  theoe  are  due  to  the  gases  themselves  and  how  far  to  the  mi* 
rganisms  present  under  such  circumstances  we  do  not  yet 
iow.    The  majority  of  persons  gra<lually  become  so  accustomed 
their  effects  that  they  can  live  and  work  with  little  or  no  ap- 
nt  inconvenience  in  an  atmosphere  which  is  so  charged  with 
as  to  be  not  only  offensive,  but  really  dangerous  to  those 
stome<i  to  pure  air  only.    Plumbers,  scavengers,  workers  in 
rs  and  at  sewage-works,  or  in  bone-boiling  establishments, 
;e.t  prove  tMs ;  but  it  must  be  remembered  that  these  are  sur- 
vors»  and  that  a  certain  number  who  begin  these  occupations 
n  find  it  necessary  to  go  into  some  other  business.    Upon  the 
hole,  the  dangers  from  gases  only  in  connection  with  house- 
re  t*mall,and  comparatively  easy  to  avoid,  the  main 
ids  purpose  being  a  complete  and  constant  ventilation 
the  pipes. 

I  '    '  Ljers  are  due  to  extremely  minute  particles  of 

-A.  if  not  all  of  which  are  vegetable  organisms 

wu  as  ba<^teria.    There  are  many  different  kinds  of  bacteria, 

''    "  ^ ^  very  different  properties  and  powers,  but  those 

us  Id  this  connection  are  those  which  grow  and 

ply  in  decomp<ising  organic  matters,  and  especially  in  ex- 

Alniost  wthout  exception  those  bacteria  belong  to  species 

hich  an*  found  in  the  air  of  streets,  in  all  intestinal  discharges, 

d  in  all  i  ^ts;  they  are  not  only  harmless  under 

F^Jl  ..-.I-nnr     _ ...-..,..-.,  but  ore  highly  useful  in  decomposing 

ic  matter  into  simple  compounds  available  for  the  nu- 

They  are  found  in  countless  numbers  in  the 

I  r  of  decompt>siriir  matter  lining  the  interior 
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of  soil-pipes,  which  matter  they  are  constantly  decomposing 
gases  and  soluble  products  readily  washed  away.  They  are 
present  in  large  quantities  in  sewage  as  it  flows  in  the  sewers. 

There  are  a  few  forms  of  bacteria  which  we  have  good  ra 
to  believe  are  the  causes  of  certain  diseases  called  specific.  I 
of  these  specific  diseases  has  a  definite  course,  and  is  due  to 
entrance  into  the  body  of  particles  of  living  matter  deri 
directly  or  indirectly,  from  the  body  of  a  person  affected  with 
same  disease. 

We  now  know  the  particular  kinds  of  bacteria  which  o 
several  of  these  diseases,  and  can  identify  them  with  consider 
certainty.  Those  of  most  interest  in  connection  with  house-di 
age  are  those  which  are  supposed  to  cause  suppuration,  sept 
mia,  puerperal  fever,  erysipelas,  intestinal  irritation  and  diarr] 
typlioid  fever,  and  sore  throats  and  diphtheria. 

These  diseases  are  less  frequent  and  less  fatal  in  sewered  1 
in  unsewered  cities,  and  in  the  central  sewered  portion  of  a 
than  in  the  unsewered  suburbs.  Systematic  house-to-housi 
si>octi()ns  in  cities  have  shown  that  over  one  half  of  the  ho 
have  nioro  or  less  defective  and  foul  fixtures  and  leaky  soil- 
joints,  so  that  if  specific  germs  are  often  present  there  shouli 
much  more  sickness  than  there  is.  As  a  matter  of  fact  thei 
no  evidence  that  scarlet  fever,  measles,  small-pox,  or  whooj 
cough  has  ever  been  transmitted  by  sewer  air.  There  is  reasc 
think  that  in  a  few  and  exceptional  cases  diphtheria  and  typ 
have  been  caused  by  inhaling  sewer  or  soil-pii)e  air ;  but  the 
ger  of  incurring  these  diseases  in  this  way  is  small  as  comp 
with  the  other  and  usual  sources  of  origin,  although  it  is  { 
able  that  the  ordinary  non-specific  sore  throats  which  sewei 
tends  to  produce  form  a  specially  favorable  site  for  the  devi 
nient  of  the  specific  microbe  of  diphtheria,  and  that  in  this 
foul  air  is  a  predisposing  cause  of  this  disease.  Schools  are  d 
more  dangerous  than  sewers  as  regards  the  propagation  of  c 
tlieria. 

Tlio  t>7>hoid-fover  bacillus  is  said  to  have  been  found  ii 
air  of  a  sewer  from  an  institution  in  which  there  was  an  epid 
of  tyi)lioi(l,  and  there  is  a  theoretical  possibility  that  the  dis 
might  thus  be  produced  in  a  house  by  conveyance  of  its  g< 
through  sower  and  soil-pipe  air ;  but  such  conveyance  mu 
extremely  rare.  It  should  be  distinctly  imderstood  that  ue: 
the  most  perfect  system  of  house-drainage  nor  total  absem 
house-drainage  will  protect  the  inmates  of  the  house  to  any 
sideral)lo  extent  from  diphtheria  or  from  typhoid. 

The  most  dangerous  micro-organisms  which  are  conun 
found  in  sewer  and  soil-pipe  air  are  those  which  produce  supj 
tion,  erysijDelas,  or  septic  poisoning  when  they  gain  access  ti 
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iciertor  of  the  body  through  a  wound  of  any  kind ;  although  thoy 
may  be  inhaled  or  swallowed  with  companitive  impuixity.  These 
are  ospe^'  io  now-hom   infants*  and  to  lying-in 

womeo,  a-  mded  persons.    From  my  pjersonal  expe- 

rience I  shoald  say  that  tho  forms  of  diseaKO  must  fi^equently  pro- 
by  «ewer  and       '     '    •  air  with  its  contained  bth  vo 

inflnmintitiomj  Uroat,  tonsillitis^,  and  mild  u  lI 

biiubleti. 

It  vr\\\  I  -  -n,  therefore,  that  wUue  unumpUs  to  scar©  pefr[du 
by  d*n'  MiJLC  tii.  horrors  of  sower-gas,  etc.,  in  order  to  prevent  the 
c-  I'jn  of  sewers,  to  promote  the  sale  of  certain  fixtures,  or  to 

,j-i  .,-  the  honse-insp<M!tion  business  are  not  justifiable,  it  iscer- 
ly  true  that,  njw>n  on! i nary  insurance  principles,  it  is  wise  to 
iyreretit  as  far  as  possible  the  entrance  of  sewer  and  soil-pipe  air 
into  dwelling*houses,  offices,  hospitals,  and  public  buildings;  and 
that  a  municipality  is  justified  in  taking  measures  to  secure  such 
for  those  who  are  too  ignorant,  too  indifferent,  or  too 
do  it  fur  themselves. 
To  provide,  in  an  ordinary  dwelling-house,  a  system  of  pipes 
ar  *    '  r'      -^^h  which  vrill  quickly  pass  away  all  excreta  and 

Hj  'ul  by  use  in  closets,  sinks,  wash-basins,  baths, 

Me^  while  the  passage  of  gases  and  odors  from  the  pipes  into  the 
^  '^  ^  r         ^  >i^  and  Halulity  to  ol    ^         '  m  of  the  pit>es  is  as 

,  is  not  now  ft  ver^  t  matt4?r  under  ordi* 

ftii  iinc4?s* 

s  of  opinion  as  to  the  best  modes  of  doing  this, 
wi  III  the  writings  of  sanitarians,  sanitary  engineers, 

I»l  ',  and  which  appear  so  confusing  to  one  who  is  not 

fai^«....i  r^itii  the  subject,  are  largely  due  to  the  fact  that  the 
dUFercmt  writers  and  si)eakers  consider  the  matter  from  very  dif- 
ferent of  view;  and  it  may  lie  well,  therefore,  to  refer  to 
»ine  •-..  ...  \\)\\<]x  have  the  greatest  influence  in  determining 
optniiitia. 

The  fir  -  to  be  considered  is  that  of  the  man  who 

pmpooe«i  t        L  ii   -   .  for  his  own  family,  and  who  wants  to 

kaow  haw  be  can  secure,  at  a  reasonable  cost,  a  convenient  and 
mf  '       '  '     '  f  ;i  and  wastes, 

pare  the  plana  and  specifica- 
tions far  his  house,  the  first  suggestion  would  naturally  be  tliat 
Ihasir  --^—  *  '  nuld  prepare  the  plans  and  specificn'  -  '^  r 
the  p^  ,  however,  af^serted   by   sanitary  iii  > 

p]  .  and  popular  vrriters,  that  architects  do  not, 

••  T^lans  and  specifications  for  house-clrain- 
tre  not  competent  to  do  it,  and  the  rest 
^  :  and  that  to  make  sure  of  good  results 

mii  ^^,  AT  lino  must  bu  called  in. 
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The  first  part  of  this  charge,  viz.,  that  architects  do  not,  a 
rule,  furnish  proper  plans  and  specifications  for  the  plumb 
work  in  the  houses  which  they  design,  is  true.  They  indie 
upon  the  floor  plans  the  positions  of  sinks,  bath-tubs,  and  wail 
closets,  and  specify  that  the  plumber's  work  must  be  done  to 
satisfaction  of  the  architect,  possibly  stating  the  particular  fc 
of  sink  or  closet  that  is  to  be  furnished,  especially  if  this  has  b 
dictated  by  their  clients.  They  do  not,  as  a  rule,  show  the  pa 
work  in  section  or  elevation.  A  proper  set  of  working  drawi 
for  the  plumbing  of  a  house,  upon  which  bids  are  to  be  made  \ 
the  responsibility  for  plan  and  workmanship  is  to  rest,  and  wl 
is  to  be  preserved  as  a  guide  for  future  work  in  changes  and 
pairs,  should  be  almost  as  minute  in  detail  as  the  working  dr 
ings  for  the  stairways  or  carved  work.  These  plans  and  secti 
should  show  every  pipe,  fixture,  joint,  stop-cock,  and  trap,  in  tl 
relations  to  walls,  timbers,  floors,  gas  and  steam  pipes,  and  ve 
lating  flues,  and  give  their  dimensions.  From  these  plans  ; 
specifications  a  competent  plumber  should  be  able,  not  onlj 
make  out  a  complete  list  of  every  length  and  size  of  pipe,  t 
hanger,  and  fitting  that  he  will  need,  but  to  do  a  considerable  ] 
of  the  work  in  his  shop  and  deliver  it  ready  to  put  in  place. 
must  be  admitted  that  such  plans  and  specifications  are  rai 
proi)ared,  and  that  when  they  are  furnished  they  are  rarely  id 
in  the  ofiice  of  the  architect.  I  do  not  think,  however,  that 
fact  is  due  so  much  to  the  inability  of  architects  to  make  a 
drawings  and  specifications,  as  to  the  fact  that  they  are  unwil! 
to  take  the  time  and  trouble  to  prepare  them  unless  they 
specifically  demanded  by  their  clients ;  thinking  that  any  % 
plumber  will  be  able  to  settle  all  the  details  of  the  work  if 
general  scheme  is  only  indicated,  and  that  detailed  working  di 
ings  are  an  unnecessary  expense.  Certainly  the  course  of  inst 
tion  in  our  schools  for  the  systematic  education  of  architect! 
eludes  enough  to  enable  the  graduates  of  such  schools  to  do 
kind  of  work,  although  it  may  be  doubted  whether  actual  p 
tice  in  the  preparation  of  such  drawings  and  specifications  is  s 
ciently  insisted  on  as  comi)ared  with  that  required  in  the  des 
ing  of  facjades  and  ornamental  carving. 

It  is  wise  for  the  man  who  proposes  to  build  a  house  to  it 
upon  having  detailed  drawings  and  specifications  for  the  plu 
ing-work,  even  if  he  does  not  employ  an  architect ;  the  cos 
obtaining  them  will  be  saved  ivncQ  over  in  the  first  ten  years  a 
the  building  is  completed,  and  this  independent  of  the  influ< 
of  the  work  on  the  health  of  the  inmates.  The  drawings  8h< 
not  be  folded  up  and  put  away,  but  should  be  neatly  fraj 
under  glass  and  hung  in  the  bath-room  in  a  good  light.  The  | 
eral  principles  to  be  observed  in  preparing  such  plans  to  o|| 
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Ibo  greatest  freedom  from  nubianc^,  security  to  health.  p«rm»- 
lieaoG  of  satiflfactciry  ijerformaace,  and  ease  and  cheapness  of 
to^piiction  and  repair,  are  as  follows : 

1,  Have  no  mon*  fixtures  and  pipes  than  are  really  necessary, 
a'  all  thi«  llxtnres  as  close  to  the  soil-pipes  as  possible.    Do 

at.,  y^..  iue*!  wiish-basins  in  any  sleeping-room,  nor  any  fixture 
i&  inch  a  position  that  its  outlet-pipe  must  run  horizontally,  or 
Iteneath  the  floor  for  a  distance  of  more  than  ten  feet 
discharges  into  the  soil-pipe* 
&  Avoid*  as  far  as  possible,  the  placing  of  fixtures  in  the  base- 
or  Cfllar  of  the  house.  In  a  house  properly  constructed 
a  sanitary  jioint  of  view,  the  basement  or  cellar  should  be 
iutifely  given  up  to  beating  and  ventilating  arrangements  and  to 
ui  'V  i!d  i»ut  contain  either  kitchen,  laundry,  sinks,  or 
pipes  for  drainage,  water,  gas,  etc.,  sliould  be 
pfaiixily  visible  and  readily  accessible  on  the  ceilings  or  walls  of 
Uut  I-  *  -ry,  and  this  can  not  be  effected  if  kitchen-sinks  or 

Iwifi'l  are  placed  on  the  lowest  floor.    This  advice  can  not 

I  •  d  in  many  cases  because  of  the  expense;  but  it  shoiild 

U'  vi»^'  1  uie  for  all  bouses  costing  twenty-five  thousand  dollars  and 

8.  "  "'^s  should  be  of  cast-iron,  of  the  kind  known  as  extra 

hsmyy lur  an  ordi uur>*  dwelling-house,  should  be  four  inches 

ill  diameter,  weighing  about  tliirteen  pounds  per  foot  run.    If  the 

il-piji^*  must  iKt  carried  beneath  the  floor  of  the  cellar  or  base- 
ly it  ahould  be  either  be<l<led  in  cement  or  put  in  a  brick 
trDmch  with  a  removable  cover.  Every  joint  in  a  soil-pipe  should 
b«  •©  ^  'U  not  leak  wlieu  the  pipe  is  filled  with  water 

to  »  1j      ,  t  above  the  joint. 

4  Prtmaian  mtn$t  be  made  for  the  constant  passage  of  a  cur- 
r*  ^  *irf>ugh  the  soil-pi[>e  from  the  bottom  to  the  top,  and 

ii  se  no  dead  ends.    For  this  purjmse  it  is  necessary 

Uiat  the  ttcnl-ptpe  should  pass  up  through  the  roof  and  be  freely 
ofMm  at  the  top.  It  must  not  be  diminished  in  size  above  the 
kEgbcNri  fixture ;  on  the  contrary,  it  is  better  that  it  should  be 
idigbtly  enlarged,  so  that  a  four-inch  i)ipo  may  properly  be  con- 
Qacted  with  a  *-  ■  -  !i  pipe  above  the  upper  fixture.  That  part  of 
Iheaoil-ptfie  M.  upjier  fixture  should  be  of  as  good  mate- 

tiAl  a  jfiirit^  as  carefully  made  as  that  below, 

^  i.,  —  .  ...it  n  current  of  air  shall  pass  through  the  soil- 
pipe.  It  must  havo  an  opening  connected  with  the  air  below  as 
W'  Kiviv     Should  this  air  which  is  to  pass  up  through  the 

»<  .  ,  ,  i»e  taken  from  the  sewer,  or  from  the  air  of  the  street  ? 
Id  othur  worde^  should  there  be  a  trap  in  the  soil-pipe  between  tho 


latad  directly  through  the  soil-pipes  to  the  tops  of  thi»  hr 
The  reply  to  this  is^  that  where  there  are  properly  c* 
cleansing  sewers,  having  no  cess-pool  connectiotis,  a^  .  .^^ 
connections  of  which  are  made  under  the  control  of  the  i 
having  charge  of  the  sewers,  it  is  well  ^  '   .  trap  b(4ini« 

house  and  sewer,  and  let  the  latter  vent}  -      y  throucb  tli^ 

soil-pipes;  but  exception  should  be  made  to  this  where  th*^ 
a  soil-pipe  would  be  on  a  level  with  or  below  the  ^' 
habited  rooms  in  a  neighboring  houHe,    When  tli^ 
are  connected  with  a  cess-pool,  or  with  a  sewer  presenting  iki 
characters  of  a  cess-pool,  it  is  safer  to  insert  the  trap :  in  wkiA 
case  there  should  always  be  a  fresh*air  opening  between  \ht 
trap  and  the  house*    If  the  pipes  and  fixtures  in  a  hotise  ti^ 
properly  arranged,  and  the  joints  are  all   tight>  there  i^  -^~ 
little  risk  to  the  inhabitants  of  the  house  itself  in  hn 
direct  connection  with  an  ordinary  sewer  without   a  trap;  it* 
danger  really  being  to  the  inhabitants  of  neighboring  hoxis&L 
On  the  other  hand,  if  the  trap  between  the  s^wer  and  the  hoii« 
be  properly  inserted,  it  creates  no  risk  of  danger  or  nai«uM»  m 
the  house  to  which  it  is  applied,  and  costs  little.    The  ar|nt®ait 
that  it  checks  discharges  from  the  house  and  iends  toproJuce 
deposit  in  the  horizontal  part  of  the  soil-pipes  neisct  to  it  on  tki 
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house  side,  is  unsound  if  this  part  of  tJie  pipe  Iim  a  proper  fan  nr4 
the  top  of  the  trap  is  six  inches  below  the  pip«? ;  for  I  hj&ve 

ined  pipes  which  hud  boon  two^--     ■    -— >  --^   ->-     ....  t._  ._ 

cuuistance?*,  and  found  no  dep< 

form  of  trap  between  house  and  sewer,  ^^ 

shown  in  Fig  3.    ITje  rr— ^-^-^  '-  -  *"  ""^*- 

connection  with  the  vei: 
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ftffectini?  ih^  comfort  and  health  of  the  community  generally  than 
|t  b  to  '  .  iduiil  hotistdiolder. 

d.  T  ing  of  fijctures  in  wood  should  be  avoided  as  far 

li  fKWi?  'be  iiest  bath-tubs  and  wash-basins  are  those  in 

Irhich  f  low  is  through  a  stand-pipe  which  is  lifted  to  dis* 

bluirge  1..^  ..  „;cr^  thuB  avoiding  side  or  end  overflows.    The  best 

tloset^  are  wash-out^  short-hopper  or  siphon- jet  closets.    Every 

rlofiet  should  have  its  own  cistern,  and  the  flushing-pipe  from  the 

nstern  ahonld  be  not  lefts  than  one  and  a  half  inch  in  diameter. 

Houaeniai«iH*  sinks  should  have  a  flushing  rim  and  a  separate 

rUtam«     Fixed   Ian  nbs  should  never  be  made  of  wood. 

I'rinals  ID  a  privai  are  usually  an  unnecessary  nuisance; 

If  pat  in*  they  must  bo  clexuised  frequently  by  rubbing.     It  is 

kter  thai  fixtures  should   Ixi  opposite  windows  than  against 

^Bir  wmllSi  to  avoid  dark  places  beneath  and  around  them^  and 

lopreveut  danger  of  freezing  the  pipes. 

I     7.  To  prwvunt  the  passage  of  soil-pipe  and  sewer  gases,  with 

thifir  fftasiHrndtnl  micros  organisms,  through  the  tirtures  into  the 

^uQJif,  Bomif  form  of  trap  must  be  used,  and  this  should  always  be 

Uced  as  cloee  as  possible  to  the  fixture  which  it  is  to  guard, 

he?  be«t  form  uf  trap  under  all  ordinary  circumstances  is  a  water* 

madfi  by  a  bend  in  the  pipt%  forming  what  are  known  to  all 

ibers  as  S  or  half-8  traps.    Such  a  trap,  so  long  as  it  pre* 

m  Ob  waier*seal.  affords  ample  protection  against  both  gases 

bstifteria,  and,  in  ordinary  dw- "  s,  it  is  easily  pro- 

■gaanst  the  loss  of  its  seal  \i}         :  ir  or  by  siphonage. 

fixture  remains  unused  for  several  mouths,  its  trap  will  b^ 

i>d  by  ovaporatiom     In  the  trap  to  the  outlet-pi  po 

miry  wash-basin  this  will  occur  in  about  two  mouths 

ih«  tnip  is  not  ventilated,  and  in  about  two  weeks  if  it  is  venti- 

TIils  will  be  referred  to  again  in  speaking  of  the  care  of 

iiiai^.    As  reganls  siphonage,  the  proper  ventilation  of 

trapi  b  a  sufficient  protection  in  all  ordinary  habitations  of 

or  four  stories.    The  ventilation  of  traps  is  not,  however, 

ely  for  the  prevention  of   siphonage ;  it  is  of  equal   if   not 

ter  importance  to  secure  a  current  of  air  through  all  parts  of 

r»trNn«  flo  as  to  promote  the  constant  oxidation  and  i*omoval  of 

Id  which  linos  all  pipes  devoted  to  house-drainage*    The 

|w^tTi^if^^  igf*^  '  '  ^       rrxluce  this  oxidation  or  slow  burning 

pf  fli?  nrffsnio  r  h  smears  the  interior  of  the  pipes  a n> 

r  in  which  are  called  aerobic,  because  they  flourish  best 

re  Natui'  *  i*s; 

us  to  he  lier 

or  starve  out  the  really  dangerous  specitic  forms* 

-  -'  - "-      ''       ■  ^     --     ^    -  *     -luble  products, 

;  i  of  water  :  and 
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they  should  be  given  a  fair  chance  to  do  their  work  bjr 
them  plenty  of  air.    Where  a  closet  is  only  thre<>  or  four 
from  the  soil-pipe,  this  ventilation  is  not  necessar)'  for 
the  pipe  clear;   but  it  is  more  than  ever  necessary  to  pi 
8iphonage.    It  is  only  under  such  circumstance®  that  I  would 
a  trap  specially  difficult  to  siphon  and  without  ventilation 
such  a  trap  should  be  cleansed  every  six  months,  for  a  trap 
will  not  siphon  will  collect  filth. 

8.  Whether  the  work  be  for  construction  or  for  rep"^*'-  '^^^^  ^lal 
skilled  workmen  are  employed  upon  it.    There  is  lilt  ^tj 

in  finding  in  any  large  city  a  plumber  who  understantl**  iii? 
ness  and  takes  pride  in  doing  good  work.  He  pro]>ably  wUl 
compete  for  contracts,  and  his  prices  may  be  from  twenty  tu  fif^ 
per  cent  higher  than  some  other  plumbers  \^ill  demand  ;  btit 
wisest  to  employ  the  best  men,  accept  their  advice,  and  not  ^ 
ble  about  their  bills,  A  competent  sanitary  engineer,  by  wliki 
is  meant  a  well-educated  engineer  who  has  made  a  ^cpediil  shiily 
of  water-supply,  sewerage,  house-drainage,  etc*,  will  make  thr 
best  drawings  and  specifications,  but  first-class  workmen  an*  m 
quired  to  carry  these  out;  and  a  class  of  p^--^  rn  is  si 
being  developed  who  can  make  plans  and  spe^  na  sal 

torily,  and  whose  ad\dce  as  to  fixtures,  etc.,  c^n  be  relied  Qp(fll 
and  such  men  should  be  sought  for  and  employed,  no  matieri^ 
their  prices  may  be. 

House-drainage  may  also  be  considered  from  tl 
of  the  man  who  wants  to  know  whether  the  plui;*.  . 
in  his  house  is  in  such  condition  that  it  is  or  is  not  v 
for  him  to  make  changes  or  repairs  in  it.    It  ma> 
system  as  he  would  put  in  if  he  were  buUding  a  j 
but  he  does  not  wish  to  incur  more  expense  conneciod 
than  is  absolutely  necessary.    If  no  «  "' 
perceived,  and  there  has  been  no  sicl^ 
would  give  rise  to  a  suspicion  that  the  drains  might  !*♦ 
order,  he  will  usually  be  satisfied,  and  will  not     -      •   '     • 
ble  to  carefully  examine  the  apjiaratus,  and  : 
disposed  to  have  it  inspected  and  tested  by  an  expurt^     J 
sive  odors  are  perceived  in  the  house,  and  CJw^m  of  dir -^ 
ring  in  it  have  roused  suspicion  in  his  mind,  hv  will  i 
more  inquisitive;  and,  if  the  physician 

he  will  usually  bo  willing  to  have   :.,..    . .»     i 

paints  to  bo  determined  by  such  an  inspection  an?,  fi* 
there  is  leakage  from  any  part  of  the  ^ 
or  basement;  second,  whetiier  there  is  u   ^ 
of  sewage  to  the  sower;  third,  whether  tl 
.        '    I  V  the  house  from  an  A 
:i-pipe  Ls  proporly  ^ 


Tanxrei    There  are  many  other  details  which  the  inspector  will 
in©;  but  it  is  not  the  object  of  this  paper  to  describe  his 
wofK*    To  d*  '  i«>  the  points  abore  mentioned  the  inspe<;tor 

win  wiiih*  fir-  _  ui^  the  soil-pipe  between  the  house  and  the 
mwetp  flo  that  he  can  fill  with  water  that  part  of  the  pipe  beneath 
tbe  er*'  -  ^'  ^r,  and  thus  determine  whether  there  are  leakage  and 
probii  jK>lhitiou,  which  will  necessitate  the  opening  of  the 

It  lid  the  leak-    Kext,  he  will  wish  to  test  the  vertical  part 

c»i  ^nK'  .-•'il-pipo,  connecting-pipes,  and  fixtures  for  gas  leakage,  by 
blowing  into  the  pipe  from  below  either  smoke  or  sulphurous-acid 
gsB,  or  by  pouring  in  oil  of  pt^pperinint  from  above.  Often  leaky 
jmnta,  damagtid  fixtures^  etc^,  can  be  found  by  mere  inspection ; 
bat  ciften,  also^  some  «uch  special  tests  as  those  indicated  above 
«re  derirabK  The  inspector  will  also  wish  to  know  precisely 
where  wll  the  pi|>es  and  traps  of  the  house-drainage  are,  how  thoy 
«ie  connected,  and  what  are  their  sizes.  If  the  householder  can 
f  J'       *  '  '       trfving  this  information,  it  is  well ;  but  if  not,  he 

!J  ^  i     ]  '^^r*^  one  for  himself,  and  for  this  purpose  to  take 

Itp  floom^  cut  into  the  walls,  etc. 

Ev        *  i-r  should  have  such  a  plan,  just  as  he  should 

have  :  ;  and  every  one  who  hires  a  house  will  act 

wieidy  in  examining  such  a  plan  before  signing  liis  lease.  The 
proper  time  for  obtaining  this  plan  is  when  the  drainage  system 
if  pnt  in  the  house.  This  brings  us  to  a  brief  consideration  of  a 
f'  irit  of  view  of  house-drainage,  viz.,  that  of  the  sanitary 

at...*,  .  *...  s.  or  officials  charged  with  the  duty  of  seeing  that  indi- 
vidual pr»  ni ;  -  ^lo  not  become  nuisances  or  injurious  to  the  pub- 
lic limltli*  Most  of  our  hirge  cities  now  have  regulations  with 
ri^p^Art!  t.i  houstwlrainage  and  sewer  connection,  based  upon  the 
f%'  principles,  viz. :  1,  That  a  man  must  so  use  his  prop- 

erty  :i    I  >  -'  '   l)e  a  source  of  offense  or  injury  to  others. 

S.  That  tit*.* «  .  a  of  sewers  depends,  to  a  considerable  extent, 
on  tbe  chamcior  and  condition  of  the  sewage  discharged  into 
them,  *•*,-'  vijty  'w'hich  is  charged  with  the  con- 
■tmci  i  a  common  system  of  sewers  has  the 

ri^ht  to  ntgxilato,  within  certain  limits,  what  shall  be  turned  into 
theou  If  cesjupool  overflows,  and  sewage  from  long  horizontal 
TMclii*^  of  pipe,  are  tnmed  into  the  sewer,  it  must  contain  putrid 
i9W«e« :  and  it  will  be  correspondingly  difficult  to  ventUate  it  and 
keep  il  in  •  -  •  -  condition,  3,  That  the  arrangements  for  house- 
dimlniig^  aately  connected  with  those  of  house  water-sup- 

pl"  that  where  the  municipality  fnmishes  a  general  water- 

9X1^^,  J,,  I  hafi  the  right  to  make  regulations  and  inspections  to 
prerenl  waste  and  to  ikoa  that  it  is  properly  used. 

M^  for  hnuse-drairiagi3  vary  somewhat  in 

dlfTer-  ._     .  .  .i^   ^.,  ^^oneral  they  pr»^^i<?*^  tluit,  for  all   new 


I 
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work,  copies  of  the  plane  and  specifications  must  he  filed , 
central  office,  and  be  approved  by  some  competent  person  t\ 
the  work  f>s  it  progresses,  or  when  completed,  rarj 
by  a  mnnicipal  officer^  and  that  there  shall  be  a  r.^.  -     . 
plumbers  who  are  considered  competent  to  do  Ruch  work. 

Usually  also  there  is  provision  for  the  inspection  of  the 
ing  of  any  house  when  thei^e  im  reason  to  suspect  that 
dangerous  condition,  or  upon  the  application  of  the  owner  i 
ant    It  is  common  to  require  the  ventilaHor     "^  ~ 
traps,  the  trap  between  the  sewer  and  the  h- 
air  inlet,  and  that  all  soil-pipes  within  the  house,  whoihor 
cal  or  horizontal,  shall  be  of  iron.    These  regiif-  **   •"    ni 
approved  by  certain  manufacturers  and  patenUn .-  r>il 

they  conflict  with  their  interests ;  but  upon  the  w? 
allow  the  municipal  health  authorities  to  settle  ti.. 
rather  than  to  have  them  controlled  by  trade  intere«l«,  mid  J 
better  to  have  the  rules  uniform,  and  leave  as  little  as  ; 
the  discretion  of  the  officials,  even  though,  in  a  few 
may  lead  to  the  putting  in  of  a  trap  or  vontilating-iiipe  whid 
not  absolutely  essentiah 

The  first  municipal  Boaixl  of  Health  to  carefully  ini 
the  subject  of  defective  house-drainage,  and  to  issue  Instruc 
and  regulations  with  regard  to  it,  was  the  ^^  '^  ^    ^  * 
Health  of  New  York  city  tinder  the  pr» 
Clmndler,  of  Columbia  College,  from  1875  to  1883.    To  meel 
requirements  of  the  board,  manufacturers  rapidly  pr(f^" 
and  improved  forms  of  fixtures,  a  registration  of  ]»1 
established  by  law,  and  the  rules  and  regTil:r 
city  have  practically  been  the  model  for  tliosc  v .  ,..,,, .  ,  ..i*38^j 

There  is  still  another  point  of  view  to  which  brief  refe 
may  be  made,  viz.,  that  of  a  man  who  has  a  pt 

certain  forms  of  apparatus,  closets,  traps,  etc.,  ^ 

have  introduced  as  extensively  as  possible.    He  dow  uot  apf 

of  T  '   r[\  or  other  regulati- 

pli;i  licult  orexpen.sivo,  ; 

rules  which  require  the  use  of  his  apparatus  or  itn  cquivaleni 

is  not  to  be  expected  that  he  will     '         ^    '^ 

of  apparatus,  unless,  indeed,  he  ow 

intro<luce<l  them  himself;  yet  tliisdoes  not  ne^ 

still  le*?s  is  it  to  be  assumed  that,  becaii^    ^ 

his  pecuniary  interests^  his  arguments  :  j 

sivrily  unsonnd,  and  to  be  condemned. 

Professional  men,  such  as  physicians,  nn"^^'^-"^«  "• 
do  not^nsi  a  rule,  look  favorably  upon  tli 
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fesiional  cbiincter  for  a  pUytiiiciati  to  liold  a  patent  for  any 
iitfigieal  instrument  or  mcHlicinu**'  Much  th^  same  feeling  exii$ts 
wilh  reg34<  '  l  trig  or  nr  ^'^ing  to  obtain  exdu* 

ftirecoolt  fur  pre\  _  ,  for  supplying  fresh 

air  or  piiro  watur,  for  disinfiH.*tion,  or  for  the  removal  of  the  foul 
and  dang*  '  ^    *  iTiees  ntc        >  ^  ,  produced  by  human  beings 

in  daily].  iki  ihu  |  iii,  the  urchilect,  or  the  L»ngi- 

may  make  use  of  patent  ventilators,  filters,  traps,  or  closets. 


_    re  the 
to  make  « 

3BlidaL.   .. ,   . 
who  do  so. 


manufactured  articles,  because  they  will 
i  it  ia  easier  ajid  cheaper  to  buy  them  than 
-rns,  yet  they  avoid  giving  certificates  or  rec- 
..;,ur  of  any  such  patented  article,  and  distrust 
I  state  this  iia  a  fact,  without  discussing  the 
qaeBlioa  as  to  whether  it  is  right  or  wrong,  wise  or  unwise;  it 
it  girau  merely  as  one  reas^ju  why  in  this  paper  1  do  not  dis- 
nu»  the  merits  of  particular  forms  of  patented  appliances  for 
lUMIie4lvliDagey«i^  '"      at  for  my  purpose  to  show  that 

eoflYQiltaimi  ol0Eu  <  ty  can  be  secured  without  the 

tttt  of  any  particular  form  or  piece  of  apparatus.  At  the  same 
uld  be  distinctly  understood  that  I  do  not  condemn  all 
iB  or  patented  arti(*les.  On  the  contrary,  I  believe  that 
Uio  improvements  which  have  been  made  in  house-drainage  dur- 
the  last  twenty-five  years  have  been  due,  to  a  considerable 
t^  to  the  Ci»m|»etitio?i  of  business   interests,  urged  on  and 


by  ^ 
mnnuf mature. 


i* 


igations   made  by  men  who  would 
i located  an  appliance  or  engaged  in  its 


\  that,  when  a  system  of  house-drainage 
%gL  ...  ,.  ....,,  ..; .,  ...^  .;.iy,  it  will  not  remain  so  unless  it  is  prop- 
trly  iBwd  and  looked  after.  Rust  and  grease  will  tend  to  obstruct 
Ih*  tops  of  lead  bends  will  corroilo,  cloths  and  iiibbish 

^'  v-n  into  the  fixtures,  fresh-air    inlets  will   become 

plugged  by  snow  or  mud,  the  open  top  of  the  80il*pip6  may  be 
dosed  by  accum    *       '  -  of  the  most  frequent  dangers 

Hfirairfrom  wj\7ir  I  which  results  from  leaving  the 

aj  1  for  several  weeks  or  months,  as  when  the  fam- 

ily KMut,H  up  til,  h'vngo  for  the  summer  and  goes  to  some  health 
nworU  In  n  f-  ^^  ' >  k»,  sometimes  in  two  weeks,  the  water  in  the 
Vnkfm  *!  f  *i  that  they  are  unsealed,  and  then  follows  a 

itrearr    •'  »»-  house, bearing  with  it  micro-organisms  which 

grvdu  "^  the  layer  of  fine  dust  which  gathers  on  floors, 

♦hnlv^.-^  li  s,  gas-fixtures,  etc.    If,  now,  the  family 

nsiurtui  fi;,  .  ....  house,  using  only  the  ordinary  prwesses 

of  «w«oping,  .  etc.,  which  do  not  destroy  the  germs  but 

merely  ncatt^  ut,  there  is  serious  danger  of  -». 

On  leaving  a  •*  wav.  arrangements  should  b*  o 
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have  every  fixture  in  it  flushed  at  least  once  a  week  (once  in  fh^i 
days  is  better),  and,  if  it  be  necessary  to  move  into  a  house  wh^ 
has  been  for  some  time  unoccupied,  and  where  you  are  not  sAl 
that  these  precautions  have  been  observed,  then  thorough  cleaa 
ing  with  cloths  wetted  with  disinfectant  solutions  should  be  ei 
ployed  as  a  matter  of  ordinary  prudence,  and  this  should  be  aj 
plied  to  every  exposed  surface. 

If  the  system  of  house-drainage  is  properly  arranged,  and  tl 
plans  above  referred  to  are  at  hand,  its  inspection  is  a  simp 
matter,  and  should  be  made  at  least  once  in  three  years. 

Finally,  the  art  of  plumbing  is  not  to  be  learned  from  bool 
or  magazine  articles.  A  man  may  be  M.  D.,  D.  D.,  or  LL.  D.,  ai 
be  densely  ignorant  about  house-drainage,  or  as  to  whether  tlv 
of  his  own  house  is  in  good  condition  or  not.  Every  housekeep 
ought  to  be  familiar  with  the  pipe  plans  for  her  own  house,  ai 
know  just  how  to  turn  the  water  off  from  any  given  riser;  \ 
yond  that,  the  truest  wisdom  is  to  be  aware  of  one's  own  ign 
ranee,  and  to  get  skilled  advice  whenever  advice  is  needed. 


TOWN-LIFE  AS   A  CAUSE  OP  DEGENERACY.* 
Bt  O.  b.  babbon,  m.  d. 

IT  may  be  readily  supposed  that  the  conditions  of  life  and  th< 
general  surroundings  must  largely  influence  and  material 
affect  the  physical  or  constitutional  characteristics  of  town-dwe 
ers.  At  the  onset,  then,  I  venture  to  advance  the  proi)osition  th 
the  "vital  force"  of  the  town -dweller  is  inferior  to  the  "vil 
force  "  of  the  countryman.  The  evidence  of  this  is  to  be  found 
a  variety  of  ways.  The  general  unfitness  and  incapability  of  t 
dwellers  in  our  large  hives  of  industry  to  undergo  continued  vi 
lent  exertion,  or  to  sustain  long  endurance  of  fatigue,  is  a  fi 
requiring  little  evidence  to  establish ;  nor  can  they  tolerate  t 
withdrawal  of  food  under  sustained  physical  effort  for  any  pi 
longed  period  as  compared  with  the  dwellers  in  rural  districts, 
may  be  affirmed  also  that,  through  the  various  factors  at  wo 
niglit  and  day  upon  the  constitution  of  the  poorer  class  of  ton 
dwellers,  various  forms  of  disease  are  developed,  of  which  puln 
nary  consumption  is  the  most  familiar,  and  which  is  doing 
fatal  work  in  a  lavish  and  unerring  fashion.  Thus  it  may  be  oc 
ceded  as  an  established  fact  that  the  townsman  is,  on  the  who 
constitutionally  dwarfed  in  tone,  and  his  life,  man  for  man,  she 
er,  weaker,  and  more  uncertain  than  the  cotmtryman's.  I  hf 
the  opinion  that  the  deterioration  is  more  in  physique,  as  impU 
*  Abstract  of  a  paper  read  at  tho  British  Aaaociatioa  If  eeting,  Bath.  ^ 
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the  lofts  of  phytical  or  muscular  power  of  the  body,  the  attenu- 
of  muHcular  fiber^  the  loss  of  integrity  of  cell-structure,  and 
ueDt  liability  to  the  invasion  of  disease,  rather  than  in  act- 
ual stature  of  inch-mea.Hurement.  The  true  causes  of  this  deterio- 
ration are  neither  very  obscure  nor  far  to  seek*  They  are  had  air 
U)d  boii  hahil%  To  these  may  be  added  a  prolific  factor  operating 
argf*ly  to  produce  degeneration  of  race,  and  that  isj frequent  inter- 
marriage ^  often  nece8sitiit<?il  by  religitms  affinities. 

Taking  these  causes  in  the  order  in  which  I  have  placed  them, 
mt  without  reference  to  their  relative  intensity,  I  thinlc  had  air 
0 a  potent  '  "       '    Menieut     Included  in  the  phrase  "bad 

iir"  are  bci  i  overcrowding.    I  have  no  doubt  in  my 

nind  that  it  b&8  a  {x^werful  and  never-ceasing  action^  paramount 
th<  '  ^      '    d  frames  of  young  and  old  to wn-d well- 
del'  n   of  physique,  lowered  vitality,  and 
al  decay.    For  over  thirty  years  I  have  been  hammer- 
*^i«  question  of  *'bad  air'*  and  *' bad  sanitation*'  as 
*  a  of  impairment  of  health  and  race,  and  the  more 
ocmsider  it  the  more  I  am  convinced  of  the  soundness  of  my  con- 
clusions.   A  great  deal  has  been  said  on  this  subject^  and  it  is  not 
iifficult  t<i  adduce  conclusive  evidence  from  a  large  variety  of  re- 
iftl'               *s  in  proof  of  the  deleterious  effects  of  impure  air  on 
Jie  „.       ,.  e<*onomy.    Consumption  is  the  best  type  of  degener- 
ilive  action  ami  loss  of  vital  energy.    It  stands  out  in  bold  relief 
h^lie  difte(a.>ie  most  -   "  r*r  foul  air  exists.    The  significance 
^H^vnlr^p  of  fresh  -i                    ngnized  by  the  old  ftithrrs  of  medi- 

•  *»crat<j8  was  accustomed  to  mlvise  a  walk  in  fresh  air 

•  ti-rit  mdes  daily.  Aretious,  Celsus,  and  Pliny  speak  of 
t  S<t  of  fresh  air;  and  our  great  English  physician, 
}             im.  did  the  same  thing.    Dr.  Guy  found  that  of  104  com- 

who  Worked  in  rooms  of  less  than  500  cubic  feet  of  air  for 
U'5  per  cent  had  had  spitting  of  blood;  of  115  in 
of  from  500  to  GfM)  cubic  feet,  4*35  per  cent  showed  signs  of 
mpUon  ;  and  in  100  who  worked  in  rooms  of  more  than  G0«} 
ei  capacity,  less  than  two  per  cent  had  spit  blood.    Con- 
only  one  of  the  long  list  of  evils  to  which  the  town- 
.  ,     exposed.    But  it  is  not  desirable  to  particularize  all  the 
Dcdical  featureiS  of  this  quastion ;  their  name  is  legion.    It  may 
wall  Labrador  fishermen  and  the  fishermen 

it  tbe  r  ,      >^y  '»f  fresh  air,  are  practically  exempt 

Uiis  disease.    The  absence  of  pure  air  act«  upon  the  animal 
(Dr  '      '  cay  as  the  withdrawal  of  light  on 

daola,  »r  and  feebleness  of  constitutional' 

ngOT,    This  Gtf ect  ramifies  in  every  direction ;  the  tissues  of  which 

Bttmim  bc'^"  "  '  ^    *^  their  tonicity  and  cout -*v> 

r,  and  e%i  maybe  more  or  less  a 
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The  pent-up  denkons  of  the  courts  and  allejrs  of  oar  large  \ 
stuTounded  on  every  side  by  imperfect  light,  bad  air,  and  the  i 
eral  aspects  of  low  life,  necessarily  t^    -  -    rate  in  physical 
petency,  and  their  offspring  is  of  a  t  }  pe.     Fortunately,^ 

antidote  is  to  be  found  in  the  nomadic  inBiincts  of  sach  uffsprioj^ 
Better  the  gutter*life  and  street  Arab  gymnastics  than  *i  -  -'  ^^^ 
incapability  of  a  pent-up  cellar  child.    When  f>eoplo  a 
together  in  badly  ventilated  hovels  and  narro^wr  coi 

to  live  almost  without  light  and  air,  the  effects  are  sui... 

The  unsavory  courts  and  slums  of  our  large  towns  can  not  but  1m 
productive  of  a  lowered  vital  force  and  impov 
The  fact  must  not  be  overlooked  that  there  \■^•■ 
town-dwellers :  one  being  those  who  dwell  for  a  limited  nojiiliv 
of  hours  in  the  day — that  is»  whose  occupation  \  ' '         '      '  # 

ofiices  and  places  of  business  during  the  day,  bi^  ;  a« 

suburbs  in  purer  atmospheric  conditions  \  and  those  who  paas  th« 
whole  of  their  lives  in  bad  contaminated  air  without  the  adraa* 
tago  of  a  few  hours'  respite  out  of  the  twenty^four.  It  is  with  Ui^ 
latter  class  that  my  observations  deaL 

The  second  chief  factor  of  deterioration — viz,,  had  habUi^  ^  ^'^ 
— tells  a  sad  story  on  the  physical  power  of  the  town-*!'. 
probably  through  ignorance,  but  certainly  indi!  to  ihui-r' 

diuary  precepts  of  health  is  the  rule  of  life.    It  ...  ,.    ,;otib*  r^  ^-^^ 
that  intemperance  largely  exists  among  this  class,  and  tl 
dence  of  debauch  upon  them  is  heavier  than  iiji 

under  more  favorable  conditions.    Then  the  xui.    .    

purity  smite  with  devitalizing  severity  the  offspring  to  Uj 

and  fourth  generations.     Moreover,  the  ' 

ailments  is  of  the  asthenic  type.    WTien  i>tr<i 

of  human  existence  the  influence  of  imperfect  feeding  mid  mat 

nutrition,  we  get  the  state  of  physical  degeneracy  largely  incr 

and  emphasized.     In  the  paper  alluded  to  great  <itresi^  wjvi 

upon  the  diet  of  the  town-dweller,  iia  compared  with  t 

countryman,  as  tending  to  degeneracy  and  impr^-^    ^  ^ 

digestive  capability  of  the  former  is  of  a  lower 

capable  of  dealing  with  the  ordinary  articlea  mI 

latter.    Consequently,  they  live  on  such  food  as  t 

without  suffering— bread,  fish,  and  meat ;  above  all. 

SMpid,  tasty  flesh  of  animals,  w}p  '  *   '    : 

gives  an  acceptable  feeling  of  .^         ,.,... 

Such  selection  is  natural  and  intelligible,  but  it  iM  ft: 

danger,    I  quote  from  tl  ,.."  ^'  ^ 

town -dweller  begets  a  ^ 

acid  diathesis,  with  its  many  morbid  * 

i  ^  town^l 
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\  of  tho  case.    But  it  must  not  be  lost  sight  of  tliat  there 
li  A  Iri  Ni  who  AID  not  able  to  prociire  much  nourishing  food 

of •        Mio  eoutrary,  arc  forced  by  poverty  to  be  con- 

ti .  ing  die^tary,  and  thny  adopt  another  kind  of 

food^  not  liMss  lujurions^  but  in  another  way^ — a  diet  mainly  con* 
of  brvAd,  tea,  and  such-like  aliments.    The  time-honored 
80  prf^Talent  among  well-to-do  [ieople,  of  five-o"clock  tea, 
niAjr  be  Attt-nded  with  many  advantages  Boeially,  but  woo  to 
Utoee  who  take  tea  four  or  five  times  a  day,  and  rely  upon  it  ali- 
mentarily  I 

'H<  that  we  have  to  Ci»nsider.    The 
fa-  .  I  t43ll  a  terrible  story  on  t lie  lives 

of  iiioth09  of  this  part  of  future  England,  and  their  orrsi>ring  pay 

-<*  who  fail  to  fulfill  hi*r  laws, 

i.'il  disiibilities  of  the  frame, 

which  m  badly  and  slowly  developed,  while  their  mental  precocity 

1/  :.        .    [  uliar  adroitness  in  all  the  arts  of  cunning 

supposed  by  some  that  the  effects  of  mental 

lus  early  developed  interfere  with  the  de%*elopment  of 

•  I  ^'  \     No  doubt  the  scanty  necessaries  of  life  induce  a 

Jid,  aftinesB  and  cunning  which  passes  muster  for  intel- 

which  would  imply  precociousness  and  superiority^ 

...    ...^  -    uutry  child  remains  in  its  first  simplicity, 

Bui  to  the  important  question,  "Is  the  toivn-dweller  degener* 
r  is  he  not  ?  **  there  is  yet  no  satisfactory  answer 

; , iwen  said  that  such  a  thing  as  a  pure  cockney  of 

Ibe  ftfurth  gen^^^'nitioii  is  a  rarity,  and  so  it  may  be  said  of  all  other 
lars^  '  "'^  ^  "U  of  country-folk  of  both  sexes  into 

ova  Ui  ,  vTH  fact,  and  it  is  impossible  to  trace 

bow  far  marriage  suppli  1  mixture  of  new  blood  into  tbe 

i-oat  stock,  a^  '    '  ''       1  becomes  an  antidote  to 

vy.    Taking  til  ess,we  can  only  approxi- 

tely  Arrivo  nt  a  solution  of  the  i>roblem^    I  have  said  that  the 
[jy  probably  is  more  foimd  in  the  loss  of  enduring  tone 
phjutcal  vigor  than  in  inch-measurement    The  constant  and 
f?!CT*rectirring  in  m  of  the  strong  and  robust  countryman 

into  the  citie' ^  ^.m  j^  counteri>oise  to  the  doMOiward 

|0ifl«fic^T,  an*:  y  well  sustained.    Ht3nce  the  dif- 

'.  Seven  years  ago,  at  the  rtHpiest  of 
,.,.-.*.-  v,.M  ..  .> ,  I  obtained  the  measurement  of  three 
htmflral  men  of  Torions  nationalities,  some  born  in  towns,  some 
It  :s  occupations,  of  different  con  s 

aj  .    _,. ,  uf  various  habits.     I  failed  to    jt 

Ai  Actory  evidence  to  lead  to  the  conclujsion  that  in  actual 

f^  the  t4i¥nj-br»>d  mm\  was  apprer"     *     '    '  f  ri 

man.    Kut,  ^\  far  .15  mv  observ.:  t» 
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-lt  .■•■:ir.:TyTnan  came  out  incontestably  superior  in  t 
i-.iT  ivTiviry.    These  figures  are  recorded  in  the  Antl 

>.\::r:y*>  Transactions.  Standing  alone,  they  are  of 
■:  -  vr:ve  nothing,  because  I  had  no  evidence  at  what 

.Iiilj:  oeased.  It  is  in  the  mass  of  statistics  that  we 
:     ilr.  Francis  Galton,  to  whom  science  is  so  much 

:.:?  7^H:eiitly  recorded  some  measurements  made  byh 

s  .alvratory  at  South  Kensington  on  men  during 
''\":::lntii.>u.  and  has  made  a  comparison  with  tho« 
c  I'liiversity  men.  Mr.  Galton  s  inquiry  extended  t* 
■v.:ie  thousand  persons.  The  relation  of  the  two  po 
.  Lomble  advantage  of  the  Cambridge  men : 


Height 

Weight 

Breathing.  . 

PuD. 

8V 

68*9  in. 
67-9  in. 

153*6  lb. 
148*0  lb. 

254       1 
219       1 

83 
74 

R 

61 

\«;u»«djj«iou . 


'  r^tx.'  it;uri's  ap[)oar  to  substantiate  the  statistics  of  the  Antl 
'^•uuiiu*  Sivit'ty  :  that  the  average  well-to-do  man  has  ahig 
,f  iK  lal  pUvsical  condition  than  the  average  of  a  lower  grad< 
NOviiix  :  :i  similar,  though  not  so  well-defined,  brain-developnc 
V  Ai.Nis,  riii'so  luoasuivmonts,  so  far  as  proof  of  stature  is  ( 
.  I  liiiil,  !iuisi  be  accrptod  with  some  degree  of  reservation.  1 
-^iiiuiiit;  I  hilt  tho  Cambridge  students  were  drafted  from  the  uj 
^Li.fctimi  v>i'  socit^ty,  and  from  the  country  mainly,  there  is  no< 
iviiii-  liiiit  I  ho  i>thor  chiss  were  all  from  towns. 

V\w  tiiblos  of  tho  Anthropometric  Society,  as  issued  by 
lvi»lviis  and  publi.^^hod  in  the"  York  Meeting  Transactions,"  ^ 
liuiL  I  ho  rosult  of  a  comparison  as  to  the  average  height  i 
w^^'i^hi  oi  ilio  .^ovoral  classes  of  the  population  distinguished 
\i\  I  ho  prufossional  ohissos,  including  town  and  country;  (2) 
vvHumoivial  ohissi^s  in  towns ;  (3)  the  laboring  classes  in  the  co 
:i\  ;  and  ^0  tho  artisans  in  towns.  The  relative  position  of 
i  vuu  i- lassos  stands  in  tho  order  stated,  Classes  1  and  2  being  ta 
.iiui  (.'la^M's  :\  and  4  slightly  shorter  than  the  general  populat 
V\ii^^  Illation  is  niaintainod  throughout,  and  the  tables  afford  i 
uiial  lor  ,siudy  as  to  tho  comparative  effects  of  occupation  i 
U'wn  aud  Oiiuntrv  life  on  growth.  Another  table  (No.  6)  reL 
u»  woi^hi.  Koiv.  again,  tho  relative  position  of  the  four  clai 
suuuls.  iu  noarly  ilio  siinio  order.  Class  1  being  hea\ier,  and  CI 
■I  ^i.  o..,  arhNaus  in  towns)  lighter  than  the  general  population;  ' 
Cittsia  .5  ^lountrv  lalH»nTs)  very  nearly  coincides  with  the  gem 
avorago.  tukd  is,  in  gi^noral,  sui)erior  in  weight  to  Class  2  (comn 
ciftl  claaboat  iu  towns).  In  other  words,  the  occupation  of  the  oo 
tay  Ittbui-or  '  h  him  iu  weight  over  the  town  tradesman,  thoi 
iyantago  in  height  j 
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l^  D'tnirdii  the  physical  improvement  or  degeneracy  of  the* 

the  report  c»f  tlie  Anthrop<inietric  Committee  at  the 

firjp'Mi  mi^rtn^  sayn;  "Few  stati8tic«  are  in  existimce  whiel 

Um  thn«w  liKht  on  this  subject.     It  is  generally  bcliovcd  tbi 

Ipopulaiinn  in  the  innnufacturing  townB  of  the  north  of  Eng- 

ts  rapidly  degenerating,  but  a  comparison  of  the  meaftun?- 

^tacif  Ktiitare  and  weight  given  in  the  report  of  the  Factory 

^ion,  ami  the  report  to  the  Local  Government  Boartl  of 

yJ..vriiof,t  of  children  and  young  pertions  in  factories,  1873, 

1 1  iii  not  the  cane.'^ 

int  in  more  extensive  inquiries  a*^  U>  measnrenieiit-** 
}  have  lived  in  large  towns  f*>r  two  or  three  geiier- 
.atid  comjjare  them  witli  thos^e  who  have  lived  in  the  sur- 
try  for  8<»me  generations  without  atlmixture*    Such 
^irnmnded  by  ditticuUicH,  but  it  alone  would  be  con- 
lire.    My  contention  l8,  that  it  is  in  the  loss  cif  phymqnej  of 
tonicity »  viUil  capacity*  and  vital  force  that  tin  '- 1 

IH  to  be  fi>uniL     Let  the  town-dweller  of  the  wim*  t' 

weight  ^9  to  the  Ontsmere  sports  or  the  Braemar  gathering 
lr>'  ronrlin*iom;  in  wrestling  or  games  of  prowess  and  endur- 
I  with  tJie  hill -side  man,  and  the  isHue  will  not  long  hang  in 
r\  the  town  man  has  no  "  staying  power/'  no  **  mu8<mlar  con- 
power,**  and  he  soon  com<*s  to  grief,  Probalily  no  arrest 
kiwnwanl  tenden«*y  of  constitutional  fK)wer  can  t-ake  plm*e 
?re  is  some  amelioration  in  the  comlitionw  of  life  to  which 
reHers  are  subjccttHh  Development  and  integrity  of  cell- 
in*,  and  the  prix^esMt^s  of  vit^l  organization,  arc  next  to  im- 
Ible  till  'umstances  r>f  life  an  those  to  wliirh  they  are 

"1         ^        :u  is  a  broad  one,  and  involves  many  rami- 
If  all  the  circnmstances  connected  with  the  so-called 
"  ^  ht  out  by  ''The  Lancet"  ('  i 

\hh  H  terribly  hideous  and  degr 

ittifi  exists  among  those  unfortunate  creatures  compelled  by 
Srony  of  Fate  to  dwell  and  work  in  the  slums  of  our  great  ^ 
Their  life  is  little  reuios^Hi  from  the  jinH^'ss  of  wallowing! 
^nd  abiding  in  wjnah^r  anrl  poverty  of  the  most  appalling 
ion.    T^  *     *--   mirnninded  by  every  circumstance  of  hu* 
unoe  I  d  to  debase  the  mind  and  destroy  the  bcsly, 

ll?  to  c»mo'ive  any  st4ite  of  life  more  comlucive  to  Ions 
knd  dwarfing  of  physical  develojjment  ?    Thes*^  |>oor 
aff|H*Ar  to  have  no  cpialifying  or  re<leeming  feature  in 
f*  of  life.      lireathing  in   their  in- 

-    ,  -  -lues  of  unJiealtliy  surroundings,  an 

Titint^l  to  the  hist  degree  of  respiratory  iitne«s«  to  whicii 
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integrity.   Nor  is  there  the  faintest  silver  limog  to  thi^  ifru  k  >  ^  iaI 
cloud.    These  people  have  not  the  relieving  benefit  of  ^ 
puro  air  after  a  day  of  hard  work  of  twelve  or  fniirtefii 
ration  in  the  disease-laden  atmoBphere  of  insamtury  y^ 
but  are  subjected  by  day  and  by  night  to  condititias  as  far  rei 
from  the  sources  of  health  as  the  poles  are  asunder.     T^ 
occupations  and  mode  of  life  in  the  workshop  are  hail 
homes  also  are  bad. 

It  may  pertinently  be  asked.  What  is  the  rt>ine(ly  i-- 
further  degradation  of  racial  power,  and  rescue  the  town-dv. 
from  the  agencies  so  powerfully  o{)erating  uiM»n  their  \^\ 
competency  'i    I  fully  recognize  the  cogency  of  such  tt  qu* 
but  I  must  at  once  admit  my  inability  to  suggest  a  satit»f;i  - 
answer.     It  may  tu  8ome  extent  be  found  in  {uiopt  i 

measures*    No  doubt  sanitary  reform  is  doing  an  ei. ., 

Insanitary  surroundings,  overcrowding,  unclt^anlinesa,  im] 
and  intemperance,  must  all  be  done  away  with  or  h 
cate  the  children  in  the  pure  air  of  the  country,  mak 
aware  of  the  great  constitutional  value  of  sobriety  and  m*- 
give  them  all  pure  air  and  plenty  of  it,  and  away  fly  t'  * 

cachexia,  l(>w«*re<l  vitality,  stunted  development,  mu- 
ation,  and  the  imperfect  elimination  of  functional   produinjk— 
The  LancpL 


SEA-LIONS  AND  FUB-SEALa 

Br  W.  H.  LARR.1BKE. 

THE  animals  of  the  seal-kind  include  two  groups  »^»'  rinitltir^ 
which,  with  a  general  similarity  of  structure,  exl 
ilistinct   ^atin^es  in   their   a]>pearance,  hal 
The  order  to  which  tht'y  belong  is  named   /  ^ 

structure  of  the  paws,  which  are  webbed  down  to  the  ©ndn  of  Ikr 
fingers,  and  in  one  of  the  familit     '  '    '  ''**      '        ' 

f  he  Pltocifiit,  I  »r  true  seals ;  an<i  1 1 
or  sea-bears.    Two  articles  of  the  siime  name  but  vei 
qualities  are  derived  from  tliem  and  form  i    -    -*     - 
wares.    Seul-=ikin  from  the  tnie  sl^al  has  ^1 
11$  used  for  trunk-rovors,  c>ottt^,  cajii;*  g] 
the  eared  seals  is  the  soft,  fine.  gIo>iKsy  ly.,  nin  .i 
Ml  highly,  and  which  has  an  imfK>rtant  plmc^  in 

inter  wardn»b*^s.     Them?  are  cir 

Ind  breathers  of  the  air ;  wiu     , ..  ,  hunt  t  i 
they  must  live  out  of  it:  hence  they  are  i 

fc»ar  i\h 


ssA-uoNs  Ayn  fur-seals. 
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by  aiiiiie  writers  a^  a  kiml  of  marine  bears.    Th«ir  bright, 
pQl^Iookitii^  faces  are  familiar  in  all  our  Sfioolagical  collec- 
I  .1    -^  -■-.-*-  and  antien  are  always  arauniuK^  and  nevnr 
.  wherever  they  can  he  olKnerved- 
troe  9eaif4  live  in  the  northern  sea^    They  are  the  main 
cif  the  EHkinui  for  \\\^  supiK»rt,  and  suj^ply  him  with  food, 
el,  idothefi,  thn*ail, 
^  and  le«ither,    Thr 

fcowt*  < '.'S  ii;  th«/ 

li  >*^  '  *a  viiu- 

is  cum- 
1.  ..    ,    an  seas, 
often  seen  in  New 
I-ing  thr 
>U    It  is 
nhalMive  and  whit** 


rt«.  V-Tbi  ^iiL  it*hoca  HtuUnay 


llr^  which  i^  much 

(.  A     seal 

ctalletl^  frcim   the 
picQouH  manner 
jitlie  fur   of  the 
|i»r»^i,  the  luirp 
tie  animal  of  which  the  &^kimoB  make  the  moBt  use.    The 
liite  with  hhu'k  markings,  the  femah*  hro^\ 
i<-»  young  «now-white.    The  animals  live  in  li. 
lonting  Ice  along  the  Greenland  coast,  and  are  6ometime«t 

carried  to  Labrador,  New- 
found tatid,  and  rven  to  Eng- 
land ;  and  they  have  n^- 
contly  hrun  shown,  by  Dr. 
C  Uart  Merriam  ("  Popu* 
lar  Science  Monthly/*  vol. 
xxvii,  p.  140),  to  l>e  very 
abundant  in  the  8t  Law* 
fence  River  a»  far  up  a.»^ 
the  SagueiiHy* 

The  hwHled  tsoal  {Stem* 

maiopun  erisMus,  Fig.   ti) 

ia  diHtinguifihed    from   the 

other  species  by  a  membra- 

>f  the  h**ad,  which  '  ^ 

IIh'    ]|mS  '.   Mild    niji  1 


t^mUkUi, 


til*  f  KAt  f  i^fica  ^rwn 
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V  L  {Sfemmalifpiti  frMaiiu}, 


with  air  when  the  nostril»  aro  eloswi*    The  marks  of  dtsti 
between  the  true  seals  (Phocidm)  and  the  8^sft4ioii»  {Oiariido:] 
very  clear.    The  most  obvious  mark  is  th(^  *  ''       r 

liave  no  external  ear ;  the  sea-lion^  havu  eart^  1 1 
plainly.    Hence  is  derived  the  gcieutiflc  name  of  the  family, 

Rgtufies    having    ee 
fared*     Tlie  whole  ext< 
appeanmce  and  the  hi 
ure  of  their  lin^^*-  "" 
diiferent   The'  H 

hardly  any  neck  ;  liU 
and  trunk,  closely 
ecL  are  short,  while 
!\TP  of  fall  leD^h;  Til? 
is  HO  rouud  that  hiu 
handB  can  hardly  toad 
ground  ;  the  hau 
selves  are  closely  bound  up  with  the  b+Mly,  so  that  li 
than  from  the  wrist  out  is  free  ;  and  the  hind-fe>et,  conn^ 
the  tail,  are  stretched  out  backward.  The  con fi  r 
unfits  him  for  movement  on  the  land,  and  lii.'- 
more  than  a  series  of  awkward  bumps  atul  wriggle^i,  in  whicl 
bcdy  is  never  raised  from  the  groumL  His  situation  is  vory  di 
ent  in  the  water,  where  he  can  use  his  toes  like  the  blad' 
screw-propeller,  work  hi;^  body  to  the  right  or  left,  up  or  do' 
pleasure,  rise  to  the  surface  or  dive  to  the  bottom*  and,  his 
furnishing  him  an  excellent  system  of  steerage,  direct  bis 
ments  with  admirable  precision. 

The  sea-lion^  having  a  head  with  pointed  eans  **  lo^kin 
the  head  of  a  dog  with  his  ears  cut  off/*  large  eye«,  whtskj 
long  neck,  and  a  bcKly  rained  upon  its  hind  an  " 
inches  from  the  groimd,  appears  upon  the  Ian 
animal,  while  it  is  fully  as  much  at  home  in  the  water  M  tJ 
It  is  much  more  at  home  on  the  land,  wh*!     *^       »    v   ^     ^ 
gularly  lithe  and  flexible,  and  it  can  run  i 
can,  and  get  along  better  in  a  thick  bush,  ran  climii  rocky 

and  stwp,  slippery  banks.     Both  in  w?  * '    *   ^ *  -' 

a  great  variety  of  attitudes.     Dr.  Mi 
says:  '*  At  one  mt>ment  the  entire  body  fn» 
tapering  cone ;  in  another  the  bo»h  —  m. 
head  and  neck  thrust  out  turtle 
ing  Hs  '  ti>  any 

ijtherti .istandu 

boned,  while  the  back  is  arched  li) 
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►  nol  depoiicl  oti  m«*n»  chani^o  of  ttttitiule,  but  also  on  tUi*  un- 

lly  litho  ami  mobile!  nature  of  the  entire  spinal  column  and 

lifibed  aa  these  are  vriih  an  abundance  of  cartilaginous 

and  fibro-elastic  ligaments/' 

le  (Haria  has  firc'nerally  thirty-six  t^etb,  with  canines  and  in^ 

".  «o  that  Miien  ihi-y  clo8»>  upon  »^ju*h  otbor 

iilipen  to  come  between  them  is  lu/ld  as  in  a 

'  and  umall  molars,  so  8olid  that  sailors  have  sometimes  mi»- 

'*     :i  for  flints.    According  it*  Mr.  J*  W.  Clark,  of  Cam- 

^ -««**' DiiviH  L«LH:*tu re"  on  these  animals  at  the  London 

pu^piMki  Gardens  conden^e^i  a  mass  of  information  about  them, 

Itnria,  having  caught  its  prey,  holds  it  in  ita  mouth  by 

if  its  powerful  canines  and  inciiiors,  and,  raising  its  head, 

towfi  it  whole.    When  it  has  caught  a  tisli  too  large  to  lie  thus 

of,  it  ha8  l>een  i*c*en  to  give  its  head  a  sudden  twist,  eo  as 

uff  a  ]»ortion,  which  it  swallows  raiudly.    It  tlien  diveg 

te  water,  |iirks  up  the  other  portion,  and  rrpents  ttie  t<*aririg 

until  the  la«t  fragment  i«  devourwh     Their  food  consist^^ 

lh»  iiioflutica,  crab8,  and  sea-fowl,  especially  [jenguins^  which 

rh  in  a  most  ingenious  way.     They  lie  motionless  in  the 

rith  i;nly  a  small  portion  rd"  tlieir  nose  above  the  surface. 

\  Altractfi  the  attention  of  the  bird,  which  mistakes  it  for  »ome- 

L'^  t(i  catch  it,  falls  a  [*rey  to  the  craft 
also  the  habit  of  swallowing  pel> 
I  of  which  mbn*  than  twenty  jH>unds,  »ome  of  them  weighing 
*  '      ri  taken  from  one  animal     The  sailors  say  i 

and  a  story  is  told  of  a  female  seal  that! 
^feeii  teaching  her  cub  to  swallow  the  pebbles;  while  another 
f,  by  an  officer  of  tile  British  navy,  is  of  a  sea-lion  that  wa«ij 
'discharging  ballast." 
le  bn?eding  habits  of  the  sea-lions,  as  tliey  are  descril)ed  by 
aothttrs,  amimg  them  Mr.  J.  A.  Allen,  in  the  '*  Harvard 
[ftifi,"and  Mr,  H.  W.  Elliott,  in  his  rpiK>rt  on  the  Pribylov 
Ip  of  i.Hlanih<,  an*  t»xtremely  curious.     They  fretjuent  solitary 
kih^  away  from  inhabited  coasts,  in  large  numbers,  and  are 
geuej^Uy  to  return  to  the  same  place,  or  near  it,  year 
«ir.      H*»re  th»*y  (X'cupy  the  spaces  }>«^tween   bigb-wate] 
ad  the  fiH>t  of  the  cliffs — to  which  the  sailors  have  given  1 
of  •'roakerien" — using  the  beach  a«  a  phiy ground  for 
^"  '  Mir  fileeping-placps  on  tl  '    '        Mffs, 

-  or  •*  married  seHln/'  -wn 

^or  -  motht»rs/*  are  allowed  upon  the  rookeriea    The  young 
-  *  raales  are  caller!  **  bachelors'* — are  left  t        -■ -i 
-.  or  are  allowt*d  to  retire  behind  the  r 
-:  of  the  griund.s  that  the  old  seals  have  appro- 
ve t...x..L  Ives.     Communication  between  their  upland. 
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Imuntfii  and   the  ^a  is  given   llnmi   by  appointud   piiiht« 

which  thoy  arc  not  permittW  to  stray  tc»  either  «iil».    Thej 

orirAS  are  huniiteil  only  by  a  few  stragglers  dur;  -         ti| 

at  the  beginning  of  spring  tht*  uldur  and  chh 

visit  the  ph^e  as  if  on  a  tonr  of  iiispBction,  swimming 

cautiously,  then,  if  all  seems  safe,  climbing  iijion  Ih* 

examining  evurytbing  rarefully*      The  cc^nipany  in* 

f^Iowly  till  about  tb<3  first  of  June ;  then,  if  the  weather  hii 

warm,  tht^  liull-iie.als  come  up  in  large  numbert*  and  fiel 

"claims/*  consij^ting  of  a  |»lot  i»f  grouml  about  t^m  ft*et 

otu-rh  animal*  which  he  mut»t  defend  against  all  «\>nier>«.    Dmi 

lights  often  take  place  for  the  p<Jssession  of  these  little  ploti 

end  of  which  the  vanquished  seal  withdraws  Jiumbly,  whil 

tor  quietly  takes  possession  of  his  conquest.    Il  is  suid^  actM 

Mr.  Clark,  "  that  occasionally  those  few  males  who  have 

quished  in  all  their  encounters,  and  are  therefore  unable  to  of 

a  resting-place  or  a  wife,  retire  together  to  - 

there  to  Imry  their  shame,  fur  from  the  si»ci<  ;. 

wheTO  they  sit  together  gloomily,  grievously  wounili^  iti  bodjj 

in  temper."    The  <  1  -  arrive  in  about  tv,  '         \i 

lords  have  taken  pM  h  of  the  gnjunds  an«l  i| 

for  their  harems,  and  a  "nniveraal,  spasmodic,  desjiei'ato 

ing"'  takes  place  amcmg  the  bulls.     As  th<    '         ' 

are  met  by  the  "  bachelors/'  wliose  duty  it 

beach  arid  dxive  them  up  on  the  rocks  as  fast  u^  they  make 

appearance.    Some  of  them  scvm  t<:>  Ix^  hxiking  for  ^    " 

male,  and  will  climb  \\\n\n  the  rocks  and  call  out 

scMjn  as  the  female  has  got  upon  the  sand,  tbi?  ni*fin*«i  mii)^ 

4]ressos  her  with  a  noise  like  the  clucking  t»f  a  him,  bows 

and  coaxes  her,  until  he  gets  between  her  and  the  water,  wl 

manner  changes  and  he  begins  to  drive  her  up  with  angr 

He  is  not  yet  surf^  of  her.  however,  for  the  seals  in  the 

above  him  are  on  the  watch  to  steal  th^  most  desirable  pr 

their  more  fr>rturmte!y  situatcMl  felhtws  havec 

them  in  their  mouths  as  cats  do  their  kittens,   h  . 

contend  for  the  same  female  at  once,  and  in  this  i 

rib!    '  V    ^  •  n  ill  tw<i,    W* 

of  ti  .  '  rungement  •-  ^  w 

bulUseikl  keeps  the  mastery  ovwr  bi»  twelve  or  fiftt*en  wire* ' 

is  in  one  of  the  front  rows,  fiv<'  \n  nine  if  Ii 

albiws  no  intnision  on  his  dnnuiin.    One  * 

Mr.  Klliott  thai  had  forty-iive  females  under  »> 

The  pups  are  bom  a  few*h( "v  -  ^^     . 

oach  mother  brincring  forth  oi 
but  little  !  for  thei 

among  the  i.^t  u  .^iHls^and 
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pups  begiD  to  take  to  the  water  when  they  are  about  a  month 

)  cluniJ^ily  at  first,  but  soon  becoming  accustom eil  tu  the  t*le* 

lU    Tiiti  n^okeiy  *it  thu  Pribylov  Islands  is  broken  up  during 

last  dny8  of  July  and  the  first  week  in  August    The  young 

\fA  then  become  able  to  take  cure  of  themselves,  and  are  aban- 

<1  by  their  mothers,  who  give  themselves  up  to  lounging  in 

wave«.    The  **  married  seals,"  who  have  been  constantly  at 

^r  jioats  and  resth^ssly  active  for  three  months  without  taking 

or  water,  go  down  tu  the  sea  to  feed  and  wash.    Notwith- 

IfJing  their  long  fast  and  hard  work,  they  are  not  emaciated, 

•at  in  gond  coiulitioii,  having  sustained  life  all  the  time 

non  of  the  thick  stores  of  fat  hidden  under  their  skins. 

uiolhcrs  continue  to  idle,  and  the  pups  and  *' bachelors ''  to 

rt   and  fnilic,  till  the  storms  of  autumn  begin  to  come  on, 

^n  they  all  depart  for  warmer  lati'.ud(*s,  after  which  they  frive 

account  of  themselves  till  the  nesct  spring, 

"     f  the  British  Museum,  made  out  uiue  g*Ti»-ra  imd  ,s<'\  - 

•  »f  eiired  seals.    He  based  his  distinctions  too  often  on 

icant  differenccij.  and  erred  to  excess.    Mr.  Clark  recognizes 

iiin  spmes,  and  includes  them  all  in  the  single  genus  Ofaria, 

ile  the  true  seals  contine  themselves  to  cool  latitudes,  the  Otaria* 

'  warmth  and  appear  to  be  sensitive  to  changes  of  temperature. 

Iding  extreme  cold.     In  the  Atlantic  Ocean  they  are  foumi 

in  the  extr«>mc  southern  part,  beginning  at  the  mouth  of  the 

I  de  la  PUitn.  ami  extend- 

tboiicc  all  around   the 

of  South    America* 

art"  fi    on   the 

|t    of  <  lia,   along 

[Aleutiiui  islands  to  the 

It  of  Japan,  and  in  the 

|l>yb>v  Islands,  in  Bering 

^  thdr  best-known  resort. 

are  ftmnd  around  the 

of  New  Zealand,  the  ^] 

pkland    Islands,   Tasma- 

[  and  the  south  and  east 

nf  Australia,  at  Ker- 

leii*H  Laud  and  the  Cro- 

ftud  m^r  the  Cape  nf 

Hope.      Mtisi  of  the 

1  the  market  are  credited  to  the  Falkland  Islands, 

.     ;  »od  Hope,  and  tlu*  Pril>ylov  Islands, 

llM^ttt-known  species  is  the  northern  sea-bear  (Ofaria  ursitiOp 

wl  '   ■        '     '  '      *^'ibyh>v  Islands.     It  frequents  those 

in  tlitdr  whole  seal  p<tpulation  being 


^'^^-^  ^>^ 


-u^ 


Z> 


Pio.  4.— Tn  KonTiiiinK  Sia-Bhab  (OtcHa  iinlffa). 


SHA^LIOyS  AND  FUR-SEALS. 


ni 


tl— which  j»howi>i  no  fi»ar  of  man — and  '^  hurries  into  llie  water 
find  aUmi«  ami  tli^r*?  mts,  with  his  head  and  nei*k  raised 
iri^  HH  loudly  HH  po8Hible»  till   Ibi*  i'         "   r 
ir  is  describHd  hh  deep  anrl  i^rand,  1  * 

Itttg  i>f  a  galB  through  the  b^iaurhee  of  a  forest  or  rigging  of 
i\K*    Thi»  is  found  on  hi>th  coants  of  the*  Northern  Pa* 

t<Jreantan»;  iiiimal  whit-h  itdialjits  the  **  Heal  Roeks'^of 

te  harlKir  of  San  Kranciwco,  and,  prottH'ti^l  by  the  law,  forma  f»iiO 
~i«  aitmctionii  of  the  eity,     ll.s  iiniier-fur  in  so  sranty*  short, 
ne  as  to  be  of  no  Ui*e  for  clothing :  but  the  wkin  inakeB  an 
lU^'iit  leather,  the  intestines*  ari»  use^l  to  make  waU*r- proof 
s«,  llie  whiskeri*  art^  ?»ohl  to  th«  Chinese  for  ornamentii,  and 
le»h,  Ur^  blubhtir,  tht%  lining  of  the  throat,  the  skin  of  the 
>intkch»  and  some  of  the  internal  organs,  are  put  to 

H.   

!€•  9otithern. or  Cook'n sea-lion  {(Maria  juhafn,  Fig,  (»).  is  found 
h  America  fmm  Peru  to  the  Rio  do  la 


fiom  iUi  poft8o»!i<ion 


.^  ^^^^ 


1*^ 


M\4  '.w- 


K 


Fii*.  lb— S<irr«»ikX  SfcA-Liow  ( OtaHa  }*tbata). 


1  only  in 

IOj"    ^>  JM-n     nr    IS    fullv 

Tl»e     fur    is    only 
rty  «^  1    in   th- 

l|f^  an**    'i*-.»|.pears    a- 
imn!  i?row8  ohli^r. 

ud    fur-s*»al 
r;,,n   *  umall 

I  four  feet  in  length,  inliabits  the  tiame  liK*al* 

fuhniii,  rirideiitiral  with  those  of  the  north- 

I«and  itr  ,         I  their  thick  and  soft  under*fur,  are 

pderM]  raopi*  valnaldo  tliau  those  coming  frtim  any  other  i^gion. 

!♦•»  foniKTly  existed  in  tht*  Austra- 
.  but    it  bus  been  exter»innated  l»y 
?fal  biiiiUng«  and  a  correspondent  wrote  to  Mr,  Clark  a  few 
11,  **T  -^      '  '  it  to  meet  a  j^eadiou  on  Londr»ii 

un  .»  !>!  in  Busss  Strait,**     But  littlol 

about  iho  ^a4ionj^  of  the  Cajie  of  Good  Hf*pe.  which, 
^i«r,  fumirth  sixty  or  seventy  thousi\nd  skins  annually  to  the 
ijo  mwrket,     A  r»'f*klefts  >«ystftm  of  hunting  is  tokTnt<*d,  and 
ng. 

M.    -  ..Is  on  the  Pribylov  Islands  is  carefully 

governmental  regulations :  consequently  tho 

^*  kept  up  in   ir  le  they  ^ 

!  1  »«fi r*'  nf    iiidisci.,.,  jirbfi'T  !  1 
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other  quarters.    The  Russians  established  a  fur  company  an  xh^^ 

islands  immediately  after  thejr  were  discovered,  which  > 
tered  the  animals  recklessly  for  thirty  years^  without  any  ? 
to  the  danger  of  extenniuating  them.    They  bejt^an  lu  tlr 
visibly  about  1817,  and  in  IH^iG^ippeared  in  only  one  ter 
former  ninnbers.     Ri.*gulation8  were  then   adoptt*d   to   .  - 
slaui<hter,  which  have  been  acceptetl  and  enforce*]  by  the  I 
States  since  the  islands  came  into  our  possession.    Only 
males  or  **  bachelors  "  are  allowed  to  te  killed,  during  J    . 
Septemljer,  and  October,  and  not  more  than  one  hundred  Xh 
of  them  in  each  year.    The  "  rookeries  "  must  not  \m  hi»'u   •   : 
The  young  seals  are  started  from  their  haunts  near  the  fm  t,i  • 
and  driven  over  the  country  to  tho  place  of  ulaught-er,  w 
fixed  at  such  a  distance  as  to  obviate  the  danger  of  tli*     ' 
mals  being  alarmed  by  the  disturbance  or  troubled  l> > 
of  the  slaughter.    The  driving  is  a  very  tedious  pro- 
hard  upon  the  seals,  for  they  liecome  heat-eii  very  eji 
the  fur  is  spoiled,  or  get  exhuusted  and  die  on  the  r* 
per  cent  of  the  flock  are  sometimes  lost  in  this  way,     Tij*>  ^-^i' 
are  allowed  to  rest  and  cool  after  reaching  the  killing'  '-^      I 
and  are  then  dispati*he<l  in  droves  of  about  one  Imndri«i 
Only  the  fittest  are  slaughtered,  all  the  others  being  : 
go  back  to  the  sea.    One  blow  on  the  head  with  aclt  ' 

wood  is  generally  sufficient  U)  kill.    A  knife  is  then  v 
the  vitals,  and  the  carcass  is  laid  aside  till  about  a  thiMi 
been  collected,  when  the  process  of  skin  rung  Iw^giiia     i. 
are  sent  home  salted,  to  be  cured  and  converted  into  what  is 
"seal-skin;"    **  It  is  difficult/*  says  Mr.  Clark,  **  t^.* 
that  beautifid  article  of  dress  can  ever  be  manul.i 
the  very  unattractive  object  the  skin  presents  at  this  jm 
It  is  hard  and  unyiehling  as  a  board,  ami  ''      ^  '^V 
cover  tli4-'  fur  so  completely  that  its  very  tv 
suspected/-     The  important  point  is  to  separate  tli' 
the  fur.    They  used  to  be  pulled  out  one  by  one^^tiL  ;i 
that  the  r<K>ts  of  the  hair  were  more  deeply  seal i^ I  t 
of  the  fur.  when  a  cheaper  and   more  ex{ 

adopted.    The  .skins  are  now  pared  down  i u 

the  roots  nt  the  hairs  are  cut  off.  when  they  are  * 
away,  and  the  fur.  of  varying  shiides  of  11^^ 
tie  curls.    The  curls  become  untwisted  in  ti 
assumes  its  well-known  smooth  appearauoi\ 

The  seal  (*^)U>nies  of  ilie  Pri 
Government  of  the  United  Stat 
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Btuaiion  at  ilie  colonj,  anrj  make  it  probabU*  that,  uule«s 
tnteseen  diHaHter  befalls  it,  it  will  never  be  les8  productivt 


I  f  tliir^  Greenland  8eas  were  hunted  a  few  years  ago 

p  fram  Peterhead,  Scothind.    At  present,  Dundee  is  the 
r^  *   '     'I  real  Britain  that  Bends  out  vessels  to  the  seal  and 
-.     Wherever   the   auitnals    frequented,  they    were 
like  the  eurtnl  i^uils  of  the  Pribyluv  Lslantls,  in  great  henls 
•;  but  would  collwt  in  the  larges^t   iuuiiIkts  in  stormy 
,  when  they  would  seek  the  places  free  from  lee,  and  there 
lui?til)«    The  older  seala,  according  to  Mr.  James  Thoni- 
o  derived  his  knowledge  from  frequent  conversations  with 
^-masters,  pursue  their  prey  with  great  rajddity,  and  when 
me  across  a  shoal  of  herrings,  consume  innunierahle  multi- 
theni.    They  become  very  dn^wsy  wlien  basking  in  shoals 
k1ii<^  of  the  ico  with  their  young,  and  in  this  state  are  stir- 
's* crews.     Mnst  «»f  thf  victims  are  secured  by 
'.  Pribyluv  Islands,  but  the  aid  uf  the  harpoon  is 
aillvd  in  when  the  old  ones  «how  flght.    The  Oreen- 
f  In  hunting  for  seals*  find  a  lude  in  the  ice  to  which  the 
has  Ut  come  up  to  breathe.     As  soon  as  he  puts  his  ncse 
d'pcioii  is  sent  into  it ;  the  surrounding  ice  is  then  broken 
*'       '  tim  is  hanled  in  and  dispatche<l  with  a  club.    The 
r  more  idle  an<l  wary  than  the  common  seal.     **  It 
if  la  be  approached  by  a  small  hinit  snffiriently  near  to 
k  hy  a  harpocm  with  a  bladder  atlachinl  by  a  long  .ntring ; 
ent  the  animal  is  pierced  he  starts  off  mui  dives,  but  the 
is  a  tell-tale,  and  he  is  followed  and  repeattHlly  struck  by 
Ki.T  lu.u  .♦  until  quite  exhausted,  when  the  man  dispatcher 
k  *n  of  his  prize/' 

)  \n  seal  {Monachu.H  fropiralis)  was  observed  by 

L..  ...  i .  i,  and  has  since  been  noticed  at  scattering  times, 
I  trwcen  of  it  had  recently  been  nearly  lost.  Prof.  Henry 
I'     ^  "^  to  Yucatan  and  the  Triangh*s  in   l^- 

f  .  »f  the  animal,  and  was  able  toexniiiiii 

m  9dnlt  and  fcetal  ermditions.  According  to  his  accotuit  in 
p  *'  '*     *     '      ' M  ;ul  is  large  and  pr»uninenl.  aful 

i  bones  deeply  imbedded  in  iIcmIi 

[    The  eye  of  the  adult  is  very  «lull,  ha%Hng  over  the  cor- 
i„  ^  I  :  t     .:-  .^  j^  •^  much  the  same  appearance  as  a  iiV 
i^  I /IS  been  so  much  bandied  as  Ut  li>se  its  , 

php  whole  ciiaracter  of  the  seal  is  one  of  tropical  inactivity ; 
b  was  exempli tieil  by  the  presence  of  a  growth  of  minute 
m  Ihii  backs  nml  flippers  of  some  c»f  the  animals  that  niaii^* 
[  were  ne%vr  seen  to  raise  their  li 


rsr    —    ^^^^^^t  for  a  littlr  sivvage  rnritlnct  wIiMi  in  pnuie.  their 

tini^  of  ind»-*ciBi(in,    Thuy  showed  but  little  of 

to  Cttrioirily  i\»gardinix  a  boat  and  its  occupants  which  i»  usually 

aid  did  not  dinpc^rt  thf*m»elves  in  play, 
iiu^  t}iH  (freenlaud  tieals,  like  the  whale- 
ishery.hos  beeii  injured  by  the  "improvementft"  that  have  been 
intTCifineed  into  it.  Srrew*Hteamert*  may  be  more  efficient  in  the 
*hnai»  than  Uie  fild-faahionMit  sailing'Ve.^ftelH,  but  they  have  made 
|tiie  inwJs**iirUd/*anil  have  driven  them  further  north  and  out  of 
waiersi,  into  regions  to  which  tlieso  vessels  can  hardly 


GEKIUS  AND  TALENT, 

Br  GRANT  AtLEN. 

T  BT  it  be  trranted  that  a  vast  deal  of  nonsense  haR  l)een  talked 
^  ^  in  thit^  oblate  Hijheroi*!  of  oui*s  about  ahnogt  every 

'■  ^ /  ct.     Yet  about  none  haw  a  vaster  amount  of  non- 

been  talked  before  the  tribunal  of  literature  than  about  the 
11      '  '  "  of  0eniu8  rfr.*fw«  Talent,    The  born  Gen- 

tdulat<»rs  continual ly  asHiire  ua  witli  nau* 
Htence,  arrives  intuitively,  by  ptire  force  of  natural 
iriJ^il^nii  i\\  Mirh  and  i^uch  a  ma^iificent  rennlt. — a"Puradis(»  Lost^ 
iH  TTw  ^nv,  *'r  H  Rletdif^im  Mndt^nna^or  a  theory  of  evolution  ;  while 
n  I  [iloddin^,  purblind,  minerable  Talent  (you  should 

*  oely  hanl  on  Talent,  with  a  few  contemptuous 
f  %  if  you  yourself  wish  to  lie  thought  a  man  of 
>r  r  it  in  vain,  w^th  painful  steps  and  slow,  ^n'*>pinK 
h  —  ,  .ly  to  minor  truths  or  f>ettier  works  by  the  fcwble 
r-  >  owii  inHJiruifieant  farthing  rushlight.  Ha  hmg  as  Gen* 
!•  tfiil  treads  the  s*>lid  earth,  know^n  as  Gen- 
i'  ^^  .  ,uve  few,  it  does  not  generally  receive  th;» 
^  ri»^  of  slavish  lululatiun  in  its  divine  nostrils  to  any 
\i                             '  tent*     Worshij*  is  rarely  vouchsafed 

♦  ri  once  the  Genius  is  fairly  tlead  and 
rainster  Abhey  or  the  Panthdon,  as  the  ease  may 

*     'V  ;^     '  *        '       ltd  a  thousand  lips 

f-  ,  *'0  (lenius*  how 

how  supreme;  how  grand;  how  noble;  how 

'how  masterly  was  your  toutdi;  how  in- 
t«  rosmical  your  gmsp;  how  profound  and 

^  41  yiuir  science!     Alas,  how  infinitely  did  you 

li  ^^■'  "♦♦nbutes  from  that  uneipml  saib^titute 

^  t  among  us — poor  plo<lding»  purblind, 

F«ir  it  is  ccimmonly  understood  among  the 


were; 

*  *  i  y 
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mesoteric  worshipers  of  ibe  exalted  Qonius  t]iat  their  put 
indeed  a  very  jealous  god ;  that  he  bears,  like  the  Turk,  no  i 

iK^xt  his  throne  ;  and  that  he  hai*borsin  \\m  hr«  .1  ' 
against  that  iriffrinr  arid  groveling*  but  nonn-. 
meVe  cominonplace  Taleut,    He  is  known  to  rt»!gard  himn 
Hebrew  excUisiveuess,  as  the  orig-iiial   and  otiljr  gi'liuic 
entity,  all  others  being  spurious  imitations. 

Now,  it  ifi  the  mislortune  of  the  world  in  this  matter  tha^ 
lions  have  chietly  painted  themselves;  and  as  the  lion  in 
justly  aDticipated,  they  have  invariably  represented  themi 
having  very  much  the  best  of  it.     Genius,  especial  I  ^ 
Genius,  has  limught  copious  ghee  to  its  own  image ,  .: 
an  altar  to  itself,  like  the  Divus  Ci^sar,  autl  htiB.  insisted  fltr 
upon  the   need  f<ir   public   recognition  of   its 
rlivine  attributes,     "Fall  down  and  worship!'* 
imperative  mood  ;  and  forthwith  a  slavish  world  faU«  dciwii] 
worsliips*     Byron,  Victor  Hugo^  Lytt^^n,  Disraeli*  have  all  1 
us,  with  extreme  fninkness*  what  we  ought  Vosny  and  think  i 
them.    We  have  been  politidy  requested,  in  exquisite  TdreeJ 
not  the  poet's  mind  with  <uir  shallow  wit,  on  tht    -  -  -■      -^ 
very  flattering  ground  that  we  can  nt^t  fatluun  it. 
of  its  own  Olympic  supremacy,  has  louked  ilown  trcim  its 
throne  upon  the  blind  ami  battling  muhitude  lielow^ — meianioij 
of  course,  w4io  are  not  geniuses — with  a  sardonic  smile  of  miiij 
contempt,  beneficence,  and  pity.    And  the  world,  which  ifi 
apt  to  accept  men  in  the  long  run  at  their  own  valiuitif^*^  '^  •  ^'il 
the  worse  for  the  modest),  bow*s  down  in  the  end  to  &* 
Genius,  and  sees  in  its  face  all  those  splcml^ 
ins  itself  bids  it  look  and  tind  ther<f.     For  lu  -      :    ,.         ,  I 
nature  prone,  after  all,  to  the  attitude  of  worship*    It  kneeU 
ily.     Though  it  choores  the  objects  of  it-       '        * 
places,  yet  it  bends  willing  knees  to  the  k< 
golden  calf  of  success  and  puhlic  appro hation  none  the  ktt 
^ to  those  other  assorted  golden  cahvs  which  w»    ' 
rank,  title,  an<l  position*     It  may  cast  mud  at  ii 
are  young  and  njirwogni»i>d,  to  be  sure— for  who  ran  «cro  1 

in  a  tweed  suit  ? — but  as  scM)n  as  the  voice  of  \h ' 

the  voice  of  God,  Inis  decreeil  them  the  laurtO 

praise  and  a  guinea  a  line,  it  will   immiMliati.dy  ^•tn^t  a   Bf 

Jociety  or  a  Shelley  Society*  or,  for  ouglil  I  l'-*    •* 

piety,  top^  to  give  the  ntiw  oalt  xIb  a[fpropriat> 

ihove  all,  wdiere  the  object  of  their  \v 

buriexl  (for  live  gods  at  times  im/..   

volariea).  the  admirers  will  swarm  a 
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fif   till*  F!t>th:'i<lAn5%!"  tin  th*^  tt»\vn-<lrrk   fonn^s  tn  clt^pcrE6 

I i  Isoinu  iHiidatiou  of  thi*  tli%  1 1  i - 

lu  biQl  timt  gfjnius,  after  all,  does  not  really  dilTer  so 
'  Tit — {KK)r  but  liouetit  and  induHtri<»us  t4ili^iit 
I  18  uminly  one  (»f  dt^j^nve,  XM\i  of  kind,  and 

II  in  im  yoafh  was  simply  eallenl  talent  grow*  with  time 
it4>  into  ^f»nuine  genius — the  orthodox  worshipers  have  al- 
(leir  tluiiiihTlioh  ready  forged  to  rru^h  and  annildlate  him. 
HuUuvr/'  thi»y  say,  with  a  toss  of  the  h<*ad»  **  being  in  very 
frng,  venture*  to  maititain  that  frogH,  by  dint  of  ii>* 
I  puff  themstdvei*  out  to  the  tlignity  of  oxen,  or  that  At 
18  but  little  ditFerenceof  size  and  buihl  between  the  two 
That  is  just  because  he  is  a  mere  frog,  ami  jealous  of  the 
iority  of  liovine  gi*eatness/'    To  be  sure,  wlien  the  oxen 
et  but  yoinig  bullorks.  sporting  in   the  fields, 
"»x  critics  would    have  engerty  contended   for 
L'Diial  fn>ggino8ii;  but  now  that  they  are  full  grow-n  and 
ly  wi       '     '         '         ri  fie ial  garlands,  fi8  becomes  an 
thitdo^  their  fcinner  reivilcitrancy.     An 

be  fathers  stone  the  prophets,  and  the  chiMren  occupy 
t*e«  MTitli  building   their  sepulchres.     But   let  that    f 
it  i»,  that  if  one  tries  to  put  the  question  as  to  ilu*  ui\\ 
in  it^  trui*  nsjM^ct,  one  is  at  once  regarded  in  the  invidi- 
^f     -     ^  fti  Zidlus, 

i;«t  qiKwtt<in  of  genius  and  talent  \h  a  truly  soi- 
111**  a  P  I  problem,  one  might  ahnost  say,  in  the 

%tt  !*»-». .-«  ^..  <»idhroponiotry.     It  is  well  that  it  should 
h\  un  licientific  grounds,  without  any  of  the  hysterical 
'\  which  geniuses  nnd  their  biographers 
If;.  ,.,....,    .    .  i^ged  it.      Wherein  does  genius  really 
^finil  hi  tw  does  it  differ  from  mere  talent?    That,  simply 

h  we  have  here  categorically  to  au- 

M  the  answer  forceil  upon  mo  a*  a 

[olie^rvmr  by  cou.sideration  of  the  fact«i,  I   find  at  batt<jra 

'-    :iln»oHt  ii''  ■/ '  ■   *      '  '■     '    .   \.< 
iv  high  '■  t 

iUfmal  fitreetion,  or  linkod  with  a  rnn«  amount  id*  sinking 
\  with  a  certain  p*»culiar  vein  of  ) ,;  r :    i 

Tt  it  is  such   talent  as  makes  itself 

t   which  has  in  it  something  of  the  unir|ui« ;  while 
fiifin  e«]aally  great  or  even  gn^ater,  but  lai*king  in 
|f«nt  of  indivirluality,  remains  to  the  last  "  mere  tal- 
U%  any  liii^her  level  of  public  r 


described  by  Buff  on,  who  defined  genius  in  lite  own  im 
style  as  **an  iiilinite  capacity  for  taking  painn,"  Tu  the 
public,  tluH  udmirable  definition  seems  sini{»Iy  ^  ' 

**  What  I  "  they  cry  with  »nie  voice,  '*  genius  ii  r:. 
pains!     We  wist  it  was  something  quite  opposiUi — an  i 
spontaneous  and  unconscious.    The  mere  plodder,  we  ^^^  - 
derstood  or  imagined,  worked  aw^ay  at  his  oanvtis  with 
trouble,  toucliing  and  retouching  till  he  was  sick  and  * 
but  the  divine  genius !  oh  no,  impossible!    Periuh  tlu     - 
'tis  an  absolute  profanation.     The  plodder  deroteR  himsit 
painstaking  care  to  ana tt»my  anil  j>ersj>ec live  and   V. 
and  all  the  rest  of  it;  but  the  divine  genius,  he^  gt^ 
up  with  a  stroke  of  his  brush  intuitively,  so — and  behold^  li 
to!  an  Aphrodite  or  a  Beatrice  smiles  as  if  Vry  i*^ 
The  plodder  may  iK:)tter  long  over  his  rhyme^ 
but  the  divine  genius,  with  Byronic  carelessne^5»,  dmshcii  ycm  of 
an  ode  *3r  a  ballad, skins  pede  in  un*h    His  l<)fty  Pega^ufi  n»    ' 
goading  or  driving;   it  moves  as  it  will  of  its  uwii  acc« 
leads  him  at  last  without  consiuous  guirlance  ta  some  »\ 
glorious,  or  dazzling  conclusion.    We  know  it  is  true,  fnr  h^^*-  lt* 
our  Lytt/ons  and  our  Hugos  told  us  so  ?  " 

But  humble  critics  perceive  at  once  that  in  n>nl  life  thiii|(pi< 
ordered  quite  otherwise.    Your  Michael  Angelos  and   *    *• 
nardos  tliink  no  detail  of  anatomy  or  of  jihysicH  Ixm 
lofty  notice;  they  study  the  human  frame  a^^  if  they  : 
doctors,  the  laws  of  matter  as  if  they  meant  to  be  en^ 
nature  of  light  as  if  they  meant  to  be  physicists,  the  pi 
optics  as  if  they  meant  to  be  astrononiera     T ' 
over  local  color  and  perspective  and  the  cli  ^         ^  ^ 

they  perfect  themselves  ceaselessly  upon  mod^Ia  ami  il 
upon  architecture  anrl  landscape.     Of  coiirso,  uti 
of  eye  and  hand  are  thereto  begin  with;  but  i 
dowments  even  will  profit  them  nothing  without  anluuthiir 
and  continn(»us  industry.     Every  line  of  the  c~'     '     * 
jX'r feet  poets  bears  obvions  traces  of  ntmi»st  • 
workmunshiij;  every  line  of  the  ntdih*st  and  moist  exq 
bears  evident  marks  of  curious  study  in  adjectiv'    • 
rhythm  and  catlence.    The  art  is,  to  conceal  one***  »r 
fi?licity,  ihi-'  apparent  <mse,  result,  not  from  sp* 
tion,  but  from  long  and  conscious  practice*  1' 
means  to  end,  and  of  sound  to  sentiment. 

In»h*ed,one  v 

that  L'rriitis,  ia  ii      :,  ,  

by  M  \\u    To  ihw  mjecial  clnm  of  g* 
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upon  Darwin*s  undoubted  apostolate.  Other  men  had  had 
i  same  apergu  in  i^ater  or  less  degree  before  him :  some  of 
r  men,  no  doubt,  and  some  of  them  at  least  his  peers 
d  ability.  Wells  had  had  it  years  earlier;  Patrick 
V  hiwl  had  it  ns  a  passing  glimpse;  Wallace  lighted  upon 
.  *»wij  *  '••"Utaneously;  Herbert  Spencer  trembled  more  than 
dcse  1^  ngo  nearness  upon  the  very  verge  of  discovery. 

Ui  whiii  Darwin  did  wiid  to  raise  this  aper<;tt  into  the  guiding 
WkT  and  miiin^ipring  of  his  active  life;  to  work  away  at  it  early 
Aci  Ittte ;  to  htMip  together  instances  pra  and  con ;  to  bring  out  at 
0i  after  endles*!*  t^nil  that  banner  of  a  fresh  epoch,  the  Origin  of 
l«>eir»ii,  with  all  its  wonderful  ancillar}'  treatises,  Darwin's  mind, 
9  br*MaA  and  open,  a  mind  of  singular  candor  and  acuteness 

BA  111  ability,  very 

^B  I  better  class  of 

m^liiti  scientilic  men.  He  had  twenty  contemporaries  in  the 
^ojal  Society  who  were  probably  his  equals  in  native  intellect 
nd  generalizing  power.  But  he  ha^l  no  equals  in  industry  and 
jralfltnaiic  observation ;  it  wa8  the  combination  of  bo  much  faculty 
or  hard  work  with  so  much  liigh  organizing  intelligence  that 
nabled  Darwin  to  pnxluee  so  vast  a  result  ux)on  tlie  thought  of 
he  world  and  the  future  of  science,  of  philosophy,  and  of  politics. 
Juan  John  Oil>son  was  studying  under  Canova  at  Rome,  a 
fia^rlish  sculptor  of  the  divine  genius  order— the  order  rep- 
itt-''  "  own  days  by  Mr.  Richard  Belt  of  funost  memory 

ii  lordly  glance  in  passing  tiround  tlio  Ronum  stu- 
Oiboon  himself  had  been  bom  an  artist — not  i^erhnps  an 
*'  at  present  ex<^  ^v  admired  by  a 

lie  and  intense,  Im  lu  his  own  way 

and  admirable  academic  artist.    Apprenticed  firiit  to  a 
rood-carvBT  an  !     '     ^  '  *  '   i%  the  Welsh  working  lad 

aUfirmijidil  to  7  ptor.    Your  boy  of  talent 

in  such  circumstances  would  have  considered  himself  a 

niBeh^  -•'^*    '   ..-..1. 4   .-  .1 K.    ,^j  would  have  begun  turning 

K^s  and  Psyches  as  fast  as  his 
idnre  1  l     But  Gibson  knew  better  than 

11-   ^w  ..   Mv  -.,  Its,  and  he  determined  to  Ix'havo 

>my  class  in  Liverpool,  where  he 

'  and  saw  among  tlio  budding 

....       s  of  the  human  frame.    When 

nodeling^  and  the  use  of  the  chisel,  as 

'   him,  he  ma^le  up  his  mind  to 

I  go,  he  said,  if  he  had  to  tramp 

Ta  Mm  thus  employed  at  molding  clay  in  Canova*8 

'^0  telf-taught  '    ■  \  >  has  come  Rome- 

oasnaUy  ri-  chael  Angelos  and 


16  ^uch.     Ho  went  to 
ti^and  } 

m  had 

m§  iLu^Und  could  l 
V  to  R/imi? ;  aod  to  Bt< 
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antique  torsos,  by  way  of  a  hint^  but  who  iris^lnin^  tli 

academic  aid  of  masters  and  instructors.    *'  I 

him,"  says  Gibson  with  charming  fri    '  ujij 

watch  other  men  at  work  for  fear  of  s|i 

The  divine  genius  went  home  to  England,  carved  out  his  Ifnl 

sns  and  his  Aphrodite  by  the  light  of  nature^  ate  and  drmik 

died  at  last»  nameless  now  and  utterly  forgotteju    Oibaon  erU 

in  Rom«  and  studied ;  wasted  hours  on  the  turns  and  foUU 

piece  of  drapery ;  threw  his  whole  mind  into  the  work  of  the  i 

and  bec^ame  at  last,  whatever  the  fashion  of  the  moment  may 

a  true  sculptor  of  immense  refinement  and  delicacy  of 

This  is  the  kind  of  genius  that  consists  of  high  tal.  * 
up  and  re-enforced  by  exceptional  powers  of  application. 
kind  we  get,  again,  in  such  a  thinker  as  John  St 
really  possessed  only  the  average  intellect  of  your  i .-. 
sity  honor-man,  combined  with  an  unusual  faculty  for  hard 
and  a  trained  habit  of  keeping  his  mind  open  * 
breeze  of  varying  opinion.    It  is  the  kind  w< 
caulay,  who  added,  however,  to  his  strictly  average  eudowm' 
intellect  the  special  endowments  of  a  mai'vel 
command  of  mere  language,  a  certain  ready    i 
brilliancy,  and  a  singular  ability  for  calling  up  and  adon 
Crete  images.    On  the  other  hand,  Alacaulay's  intr^^     *   * 
intellect  pure  and  simple,  was  thoroughly  common  i 
Philistine ;  he  had  less  real  thinking  power,  less  m\ 
grasping  abstract  or  subtle  ideas,  than  nine  out  lu  .... 
(educated  people.    It  is  the  kind,  once  more,  we  got  in  most  ge* 
of  prat?tical  life,  political  or  social.     Directed  t" 
this  high  general  level  of  ability,  backed  up  by  in  i  .     .  .  ^ivi 
our  Gladstones,  our  Quizots,  and  our  Lincolna;  directed  to  w^ 
gives  US  our  Cepsars,  our  Napoleons,  and  our  W    '' 
man  imagines  that  the  great  general  wins  brn 
of  innate  genius,  he  has  only  to  remember  tho  constant  recui 
in  the  "Commentaries'*  of  the  rf^/n  '  ^  -»      f, 

saying  that  an  army  **  fights  upon  \i^ 
for  his  men  is  the  chief  aid  to  a  commandor*fi  i 
Did  not  somebody  once  call  the  mtghiy  dictator^  lutif-ruf  u 
ster  of  diligence'*  ? 

Very  different  is  the  sort  of  genius  of  which  Thomaa  O 
and  Charles  Dickens  form  excellent  typical  f'^-^"-!-- 
the  particular  species  of  the  class  cm  which,  i- 
ideas  of  the  characteristics  of 

«ucb  *"i«^,-^  fL,.  ij^-nius  really  cu ...  ....^    ,  „. 

— <^  ii?d  to  an  extreme  in  certain 


OSmUS  AND   TALENT. 


S47 


tntelligcrnco.    Dickens's  intelligence,  for  example,  was  by 

meiuift  high ;  1  suppose  everybody  would  iidmit  at  once  that 

IS  may  search  his  works  in  vain  for  a  single  sentience  worth 

uoting  OS  a  specimen  of  profundity,  or  insight,  or  wisdom*    Not 

I  wish  for  a  moment  to  run  down  Dickens ;  on  the  contrary, 

'"'     ^   --    -"-         "ly;  I  never  take  up  **  David  Copperfield  " 

/'•  without  standing  amazed   and   agh^ist 

ri      .,  the  fertility,  the  oddity,  the  fun  of  his 

....I-,.    .  4,.*,  rLj-».     2su  other  man,  we  feel,  could  do  the  like; 

md  that  ijj  juiit  why  we  appreciate  Dickens,    Originality,  in  fact, 

ih^  «p«^ial  note  of  this  particular  type  of  genius ;  and  origi* 

kality  is  thurefore  often  spoken  of  by  hasty  thinkers  as  if  it  were 

ft  tmmai/&&  of  genius  itself.    This,  however,  is  not  strictly  true, 

^/bm  w©  mean  unduly  to  restrict  the  limits  of  genius.    There 

tVB  been  many  great  men — undoubtedly  great — who  were  far 

im  ?emarkable  for  their  originality.    The  solidest  intellect  is 

PI       '      '  ^  ^     Miancy  or  originality*    Rather  is  it 

i  rr^  of  original  quaiutnoss  entitles 

I  a  8ecoiid*rat4?  man  (and  Dickens  was,  in  the  matter  of  pnro 
"     t,  eesentially  second-rate)  to  ungrudgud  admission  upon 

i  roll-call  of  the  immortals. 
Mouy  moa  have  had  grotesque  and  morbid  imaginings.    Dick- 
had  tbem  grotesque  and  morbid  to  the  point  of  uniqueness ; 
fawi  wo  rightly  call  him  a  genius.    His  gift  was  not  a  very 
b  or  ie;  on  the  contrary,  it  was  one  which,  in  its  lesser 

il0|»  ^«.dongs  rather  to  the  buffoon  and  the  caiicaturisi, 

at  in  T  it  grew  so  large,  and  so  far  monoixjlixed  the  whole 

of  ine  in  itself  a  title  to  immor* 

.,     -  .1  -  _  ..„^,  iiing  equal  to  it,  though  many 

iKiple  could  do  something  in  a  somewhat  similar  but  less  pro* 
yimdly  abdurd  and  original  vein.  Such  men  as  Mill,  and  Bain, 
ttd  L9VCS8,  and  Lyell,  overtop  Dickens  intellectually  by  more 
am  half  their  stature.  But  you  might  get  a  hundrtil  philoso- 
liers  and  \r^  ^  '  -  -  ^^,\  j^^^^  ^f  science  out  of  a  given  coun- 
y  before  >  *'  Martin  Chuzzlewit,^    It  is  precisely 

le  idicH^rncrasy  of  the  man,  the  mixture  of  faculty,  that  is  so 
im  and  imusuah  Compound  ten  million  human  beings  on  the 
rdiiiafy  principle  of  mixing  together  ancestral  strains,  and  among 
Mm  all  you  will  produce  on  an  average  half  a  dozen  apiece  of 
iologijiti  and  historians^  but  never  again  a  single  Dickens. 

G«iiias  of  this  sort,  then,  is  not  necessarily  at  all  great;  it  is 
Illy  1  in  virtue  of  its  uniqueness  for  the  most  part  in- 

Sffc ^-     -       Uiat  all  eccentricity  and  originality  partake  of  the 

^QfQ  of  gttnins  either;   they  must  have  combined  with  them 

eoaam*^'        '      *  -  -  ^  *       result 

inai  ^  ;  erly  so 
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called.  We  have  all  known  many  eccentrics  wliose  eceasi 
was  far  indeed  from  being  either  amusing  or  mirioui!;  it  sao* 
ceeded  merely  in  making  itself  supremely  annoying  or  al 
But  the  giilf  that  separates  the  mere  original  from  the  true| 
is  often  as  narrow  as  the  gulf  that  intervenes  between  the  sublinil 
and  the  ridiculous.  Everybody  has  met  odd  people,  who  liv^  lit 
themselves  m  odd  rooms,  who  said  and  did  odd  things,  and  y^hm 
veriest  commonplaces  had  always  about  them  some  lingviiiig 
flavor  of  misplaced  wit  and  half -mad  imagination*  Such  qaw 
people,  with  their  dash  of  insanity,  have  not  infrequfiDUy  a  dadr 
of  genius  as  well,  only  in  their  case  the  di  ^  '    '  '  ~ 

never  been  supplied  with  suflicient  fuel,  or  h 
breath  of  appreciation  into  even  a  struggling  and  tent 
Yet  who  shall  say  what  tiny  extra  twist  in  a  special  aimnMi 
turns  any  one  of  these  undiscovered  cranky  souls  into  a  Dtcbm^ 
a  Heine,  a  Rabelais,  or  a  Cervantes  ?  The  little  additional  twiA 
makes  to  us,  the  percipients,  all  the  difference;  but  in  the  bnua 
and  mind  of  the  man  himself,  how  infinitesimally  small  iruul  h 
the  peculiarity  of  fiber  or  energy  that  ultimately  i\^ 

L#ook,  again,  at  such  a  case  as  Carlyle's.  Hundi^  .  .  .  «^  uc, 
saturnine  Scotch  laboring*folk  have  something  the  sameqaflfiit 
power  of  expression,  something  the  same  dour,  grim  hunior.sinDe- 
thing  the  same  vehement,  self-assertive  egotism^  In  all  ftiiil- 
mentals,  philosophical  and  psychological,  they  are 
identical  with  the  grtimbler  of  Chelsea;  (n  *  : 
vinistic  creed  is  just  his  gloomy  pessimisi 
firm  belief  in  a  lawgiver  of  the  cosmos,  who  laves  ii< 
nor  knaves  over  well,  is  just  tiie  crude,  unrV^  ■  '  ' 
Carlylese  political  and  ethical  system.  Ad 
and  directness  of  language,  derived  by  blood  from  t 
clever,  uneducat-ed  sage,  the  Ecclefechan  st<»ne-maison,  i 
wha  had  sic  names  for  things";  supplement  it  with 
burgh  University  training,  backed  up  by  a  s^ 
genial  dreamy  German  metaphysics;  turn  it  lot  .  .,, 
of  London,  or  divert  it  by  circumstanced  into  the  hard, 
literary  channel— and  a  Carlyle  at  ^ 
ing  forth  in  the  full  tide  of  his  '*iii  ^  ^  , 

tor  Resartus "  and  the  *'  French  Revolution,*'    Onoe 
trick  can  never  be  worl    '        /       '    ■       '   *     ^   ' 
marvelous.    The  rush  . 
eistingly  before  it :  we  never  pamie  to  ask  for  a  i 

whiri  along  heU"   ''  ''-  '  '  -    " "   '"  -'-^     ' 

on  a  familiar  tli 

clashing  music,  as  of  pent-up  waters  bui 


ftl 


ai 


umii 


been  laboriously 
t  wild  composer' 


-.J.. 


d  in  u.i 
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we  look,  however,  at  tho  families  of  reeognizecl  geniuses^  we 

es  eee^  «8  by  a  flash  of  eloctric  li^ht,  on  what  slight  acci- 

if  '  Us  uUiniaWy   depend* 

red  poet  uf  a  friend  of 

y.    -  Very  like  her/'  the  common-sense  friend  responded 

y;  "  but  I  wouldn't  athase  you  to  seo  her  just  yet,  or 

out  too  soon  how  the  trick  is  done*"    For  very  often, 

BIggoration  of  the  features  in  a  Leautif ul  face  will 

fit  OfiM  ofther  commonplace  or  grotesque.    The  family 

in  VtkB  plain  tifit^r  suggests  forthwith  how  readily  with  a 

-ufih  or  the  knife  tliat  thiBeled  profile  might 

,,...,. ally   Boman^  those  rich    lips  too  obtrusively 

tigroid*  ikkum  full  eyes  too  prominent  or  too  lachrymose.    You 
►  wHIi  rness  in  such  cases  the  narrow  line  that  sepa- 

»ii    \,  m   coarseness,  delicacy    from    feebleness,   the 

from  th^  doll*like,  the  stately  from  the  hard-featured* 
•a,  in  th*    ^         v        *      \         *    '      '  t,,,^ 

indeed  uj  -  _  an- 

:  how  little  the  poet  differs  in  tiber  from  his  brother  tb© 
ho^  -      -  **      '    -  -  "   "'ve  cobbler  comes  to  his  son 

rmsterui  ii  Herschel  had  a  task^  for 

iock-work,  for  mathi^naticB,  for  times  and  seasons:  his  boy  Will- 
I  who  played  tlie  ob<.»o  in  the  same  Hanoverian  regiment,  and 
in  due  course  to  be  organis^t  at  Bath,  carried  the  like 
;  ju^  a  step  further  by  making  a  tele^cijpo  and  discovering 
But  all  his  brothers  and  sisters  were  also  musical,  and 
iikmn  were  mechanical  and  iistrouomic^il  as  well.    The 
lius  of   William  Ilcrschel  is  just  tho  general  family 
loped  perhaps  a  trille  higher,  accompanied  perhai»s  by 
L«what  profounder  grasp  of  intellet't,  or  merely  (it  may  be) 
ftsid  made  the  most  of  by  a  f(irtunati^  i  rince  of 

i  woditbna.    For  who  shall  say  what  proport .  liscov* 

id  acknowledged  geniuses  of  the  world's  scroll  bear  to  the  un- 
land  Ti       '  '    ^      }      Tiiuses  who  swarm  like  taflpoles 

^boord-ficl^  ever j^where  around  us  ? 

rhmt  makes  me  above  all  things  skeptical  as  to  the  spwial 

A  '"-'-—+'11  of  the  divine  genius  is  a  considerti- 

ion  of  divine  geniuses  as  we  actually 

ii  their  uwu  environment.     Posterity,  divorcing  tho 

..  ids  age,  knowing  him  for  the  most  part  as  an  isolated 

lone,  »eQu  him  always  larger  than  life,  like  the  heroic  stat- 

cjfai  in  his  honor.    It  forgets  too  often  that,  in  onler  to 

Mm  aa  a  unit  of  humanity,  we  must  look  at  him  in  con- 

with  his  own  surroundings.    We  are  all  too  apt  to  per* 

rath'     '  '     "  '       *      *     •  ''  T  movo- 

0ee  in  tiie 
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Revolution  nobody  but  Rousseau  and  Robeepierre  aod 

in  the  aational  struggle  for  American  independenoe  nobod) 

Washington,  Jefferson,  and  Franklin ;  in  the  vast  moTemimtl 

the  unity  of  Italy  and  Germany  nobody  but  Qaribaldi, 

Bismarck,  and  Von  Moltke,    But  in  reality,  as  the 

now  knows  well,  it  is  largely  the  movement  t^  /  -^  '  ' 

not  the  men  that  make  the  movement ;  and  t 

nary  epochs  as  well  as  of  great  uphctavals,  of  tht^  ' 

writer  as  well  as  of  the  soldier,  the  statesman,  and  .x*. 

Take  as  a  very  striking  example  in  minor  matters  Marl 

To  the  English  remlor  Mark  Twain  Ls  a  being  more  or  lea^l 

or  at  best  he  is  known  as  the  chief  among  two  or  three 

competitors  in  the  field  of  so-called  American  humor — Af 

Ward,  Josh  Billings,  and  Orpheus  C.  K^^rr  K-ing  practi 

only  considerable  rivals  in  the  European  market.    But 

knows  the  daily  talk  and  the  daily  newspaper  of  Wost^im  Ani^ 

knows  that  embryo  Mark  T wains  grow  in  ^''' 

and  that  the  raw  material  of  the  "  Innoc* 

nightly,  like  the  voice  of  the  Derringer,  through  evury  sale 

Iowa  and  Montana.    A  large  style  of  cheap  and  ^ 

cidal  humor,  based  mainly  on  exaggeration  and  "z 

gnii ties,  flourishes  everywhere  on  the  border 

civilization.    The  very  infants  lisp  in  quaint  Wc...^..*  h^i" 

blushing  maidens  whisper  a  dialect  which  **  pans  out*'  rirh  i 

peculiar  wit  of  Poker  Flat  and  the  Silverado  H^ 

Twain  represents  but  the  exceptional  embodiment  i., 

gant  ranching  and  mining  spirit,  sedulously  cultivated  and  i 

ther  developed  by  the  literary  habits  of  a  )' 

In  literature  and  in  political  life  our  iii  ■  ,  i<J 

supreme  influence  of  the  environment  is  now,  indeed^  umivii 
admitted;  it  is  only  in  science  and  in  j>]  * 
than  elsewhere  it  is  emphatically  ti^e)  th;i 
still  doubts  it.  We  all  allow  that  in  most  matt<)rii  it  i»  the 
that  makes  the  crest,  and  not  ft  ^  t^  -•  -^i  -^  --  i  .  -i.  —  ve, 
old  school  of  critics  saw  in  Sl^  ,ix,J 

tary  of  his  kind,  unequaled  and  unapproached  around  or 
him.    The  new  school  sees  in  him  the  final  flower  and 
outcome  of  that  marvelous  outburst  which  gave  us  **  FauB 
"  Tamburlaine,**  "  Jane  Shore ''  and  "  >  /*  the 

Ian*'  and  the  **  Duchess  of  Malfi/'  /Vi ..,..- ur  pnr^^^T,. 

doubt,  but  inU^T  pares  only,  not  above  **  a  vast  d(  ll 


prepared  the  way  beforehand  for  Hamlet 
-^  TV    --  ^        -  Englmi'        V 

.xmrn,  wl 


and 


GMXIVS  AND   TALENT. 


551 


le  Tmy  age  and  body  of  the  time,  his  form  and  feature," 
aa  the  romance  of  our  own  day  shows  forth  the  stir  and 
turmoil  of  the  present  far  greater  period  of  national 
it,    A  great  deal  of  what  most  of  us  take  for  Shake- 
\a  l«ally  the  necessary  spirit  and  background  of  the 
3,  as  much  the  common  product  of  the  nation 
Pof  the  dramatic  tradition  as  the  modern  novel  or  the 
burlesque  ib  the  common  product  of  our  own  ciWlizution, 
siotatfi'  '  '  '   T^ilosophy,  however,  this  general  principle  of 
'd0v  it  is  even  more  demonstrably  true  than  elsc- 

Theru  comej*  a  crisis  every  now  and  then  in  the  evolution 
|}if   1.  T,.  t^  ui,^  discoveries  and  new  inventions  are,  aia  we 
.  '^  in  the  air  "  \  when  numberless  workers,  led  up 
iin  |p»jiiit  by  previous  thinkers  and  previous  discoveries, 
\  all  together  on  the  very  verge  of  the  next  great  generally 
,  or  the  next  important  extension  of  thought  or  knowledge. 
rs  A  must  say  B  also,"  the  wise  French  proverb 
Now  it  sometimes  happens  in  such  cases  that  a 
'  of  workers  co-operate  so  much  in  the  new  discoveryi  or 
1,  or  the  new  development,  that  no  one  man  car- 
if  the  honors  of  the  situation.    That  was  the  case 
St  physical  concept  of  the  conservation  of  energy,  by 
Btest  and  most  fundamental  concept  ever  yet  introduced 
XT  view  of  the  material  cosmos  and  its  mode  of  working, 
it  profound  law  was  so  slowly  evolved  by  the  separate 
of  many  acute  and  suggestive  thinkers,  beginning  with 
\  Rnmford  and  ending  with  Joule.  Meyer,  Helmholtz,  Grove, 
ri'  V  art,  and  Tait,  thtit  no  single  name 

,  ,_  ...,  .,  lated  with  its  promulgation,  as  the 
^f  Nowton  is  associated  with  the  law  of  gravitation,  or  as 
10  of  T  I'lated  with  the  priuciple  of  organic 

30*    11  ,  ^  ,  however,  it  happens  that  a  particular 

r  does  either  anticipate  the  others  by  a  decided  interval,  or 
^  IV  ting  to  himself  the  attention  of  the 

i)  speak,  the  eponymous  hero  of  the 
in  such  cases  I  do  not  say  that  the  hero  is  not 
'.—    ^  r  than  the  men  he  casts  into  the  shade;  but 
^t  as  a  rule  as  much  greater  as  the  world  at 
lav©  for  the  sweet  simplicity  of  hero-worship,  sup- 
be.    It  is  so  hard  to  distribute  your  praise  equitably 
I  doseti  iir  more  of  contributory  geniuses ;  it  is  so  easy 
man  and  declare  authoritatively  in  a  very 

ical  inventions  show  us  tho  working  of  this  popular 
a  very  clear  and  instructive  manner. 


the  stattm^engino  ?   Jam 


Wlio,  for  ex- 
Wall.  savs  everybody. 
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with  glib  readiness*  But  those  who  have  ktokod  at  thn  ht?tr 
the  steam-engiiie  know,  of  course,  that  there  were  st. 
in  abundance  long  before  Watt's^  and  that  Watt  ^r- 
deliberately  on  the  basis  of  Newcomen's  model, 
turn,  had  improved  on  Papin's  inTention,  and  Papin  perhaj 
De  Caux'8,  and  tinally  on  Hero's,  Now,  nobody  f]^ -"  -  ♦^i 
was  a  very  great  engineer;  if  he  had  never  invei 
acting  engine  at  all,  indeed^  he  would  have  been 
among  the  mechanical  geniuses  of  the  world  by  bi«  u^ 
other  improvements  and  discoveries ;  but  he  was  not  so  \ 
supreme  and  unique  as  the  popular  fancy  has  inmio  hi 
he*  Indeed,  taking  into  consideration  the  date  of  its  con^ 
Kewcomen's  engine  was  a  much  more  remarkable  triumph  < 
man  ingenuity  that  James  Watt's.  But  W  ^ 
details  which  rendered  steam  a  power  in  li 
accordingly  rest  the  popular  suffrages  as  ••tho  Inventor 

gteam-engine/*    Similarly^  who  invented  thol'  **     *'   ' 

Stephenson,  says  everybody,  as  before*   But  th^ 

at  the  history  of  the  locomotive  know,  of  course,  that 

motives  and  railways  existed  in  plenty  before  Stt-'' 

that  the  Rocket  was  merely  the  most  successful  cl  : 
many  contemporary  competitors  for  public  favor.  2vol 
George  Stephenson-s  marvelous  native  engineering  abfl 
the  whole,  taking  into  consideration  his  humble  begtt 
seems  to  me  more  of  a  heaven-born  genius  in  his  own 
almost  anybody  else  with  whose  history  1  am  acquaint^, 
the  work  he  did  upon  the  locomotive  waa  adaptive  and  del 
mental,  not  original  and  noveL  Th' 
spring  in  full  panoply — like  Athene  I 
of  any  one  engineer's  profound  brain ;  it  grew  sldwty, 
piece,  like  everything  else,  from  a  hundred  men*8  co*o| 
telligences. 

Like  everj^hing  else,  I  say  deliberately,  for  it  iB  the  ftanidj 
every  great  invention.    Look  at  the  tele:'-"^"^,  -^^  ^ 
between  Morse  and  Wheatstone ;  look  at 
divided  between  Edison  and  Bell ;   look  at  i 

several  stages  owed  so  much  successively  to  "VW  -,^  - 

to  Niepce  and  Daguerre,  to  Talbot  and  to  Archer.    **  (. 
en  Prof.  Fiske,  with  v\ 

lU  some  problem  of 


ceri_'_ 

foremost  minds  are  just  then 
It  was  '-..,,•;',,*■' 
planet 

glyphics  and  of  the  cuneiform  iuscrii 
''       Tof  Ughr       '    V 
V  hypot 


:  their  i 
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yjOMSx  has  borne  off  all  the  praise,  while  many  men  bore  tho 

brant  of  the  labor;  in  other  cases  the  work  done  has  been  so  even- 

distlibut-  *  il  laborers  that  even  that  unjust  judge. 

tieginerai  ;  l  none  Uis  greater  or  less  than  another, 

\  aa  before  or  after  another. 

. V here,  at  lirst  si^4it,  the  part  played 
-  exceptionally  greats — I  mean  New- 
discoverjr  of  aniversiil  gravitation.     Here,  surely,  if  ever 
*^      renins  was  fully  entitled  to  say,  '*  Alone  I  did  it." 
\i  wa.s  quite  as  much  the  crisis  that  made  Newton 
|t9Wtoti  UuU  miulu  thu  crisis.    GaJileo-s  observations  on  the 
i»  Torricedli  s  invention  of  the  mercurial  barometer,  the 
dry  of  the  common  pump.  Von  Guericke's  air-pump,  Co- 
iew  of  the  solar  system,  Kepler's  laws  of  motion — all 
p,  slowly  but  surely,  by  various  routes,  to  the  ultimate 
inevitable  discovery  of  the  law  of  gravitation.    The  world 
problem  then  and  there  neatly  presented  to  it.    The  Car- 
theory  of  vortice.s>  indeed,  was  a  premature  attempt  at  a 
ipbyirical,  or  at  least  an  a  priori  solution  of  the  self-same  difB- 
AH     '  rly  work  of  the  seventeenth  century  led   up 

Ui  I  as  a  foregone  conclusion.     Newton  himself 

^me,  in  the  fullness  of  time,  as  the  great,  fully-equipped 
liical  and  physical  thinker  who  could  not  fail  to  advance 
I  by  that  one  step,  already  foreshadowed  and  j^redestined 

by  the  joint  work  of  his  many  predecessors. 

it  was,  too,  with  organic  evolution  and  with  evolution  in 

In  the  last  century  De  Maillet  and  Monboddo,  from  dif- 

les,  had  caught  faint  glimpses  (as  in  a  glass,  darkly)  of 

of  animals  from  common  progenitors.    With  Buffon 

lp96  became  a  distinct  idea;   with  Erasmus  Darwin  the 

into  a  fully  evolved  and  tenable  hypothesis.    Lamarck 

lorm  and  body ;  Goethe  breathed  into  it  a  wider  cosmical 

Even  the  particular  notion  of  natural  selection  was  hit 

i  ri ?      '  Wallace  and  Darwin ;  while  Spencer  had 

,    rient  of  mind  seven  years  before  the  publi- 

i  of  the  ••  Origin  of  Species.**    Kant  and  Laplace  and  Lyell  led 

'  numy  lin^^  to  the  *'  System  of  Synthetic  Philosophy."    Evo- 

baa  been  a  growth  i>f  namburiess  minds,  yet  in  the  fut- 

|1  appear  to  the  multitude  at  large  as  the  work  of  two  men, 

men  only— fharles  Darwin  and  Herbert  Spencer.    I 

ly  «ay,  I  hopep  that  no  man  fwls  more  profound  rever- 

thoee  two  mighty  thinkers  than  I  do — indeed,  I  dare 

«,^^^u  ^Q  g^y  i^  public  how  profound  that  reverence 

ii:  w  sri  near  them  still  that  those  wlio  estimate 

h  only  get  laughed  at ;  but  I  do  not  think 

.   -o^i  the  important  part  played  aUo  in  their 
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great  rerolutiou  by  so  many  other  able  thirih" T>f  n 
whose  names  will  never  snrrive  into  future  ngfs- 

Every  now  and  then  a  gre^t  crisis  occurs  in  the  worlds 
when  some  new  advance,  rendered  inevitable  by  the  ilot 
of  the  past,  halts  for  a  moment  on  the  thi*eshold  of  n»n1ii 
genius  Is  needed  to  make  the  advance;  but  the  '^■ 
then  and  there  forthcoming  from  the  vast  rusen '  .. 
greatness  forever  present  in  all  civiliaed  countries.    It 
noble  chance  that  brings  forth  the  noble  knight :  U: 
enough  to  take  the  tide  at  its  flood*  lucky  enough  to  i 
rity  at  the  very  moment  of  the  turn,  achieve  a  visible  suec 
haps  somewhat  dispro portioned  even  to  their  i     '        *     nd 
merit.    Or  rather,  they  throw  unduly  into  tb*^^- 
precede  and  the  men  who  come  after  them.    Tliero  are  tnufl 
when  good  workers  can  not  fail  to  obtain  W'     ^   ^^ 
cause  those  results  are  then  and  there  almo^; 
by  the  circumstances  of  science.    There  are  moments  whet 
men  must  almost  of  necessity  become  hewers  of  w^ood  and 
of  water  for  the  architectonic  generation  that  will 
them,  because  the  last  generation  has  built  up  all  thematei 
available,  and  new  stores  must  needs  be  collected  before^ 
story  can  possibly  be  added  to  the  whole  vast  fabric  of  ecie 
thought    Every  mighty  outburst  is  followed  '  an  apf 

lull,  a  lull  during  which  the  forces  at  work  ai.      ,j    inlii^*-' 
solves  rather  upon  preparation  than  upon  actual   j 
upon  providing  fresh  facts  and  hy|>ot]  *  ii^ 

than  upon  co-ordinating  and  interprei      , 

Hence  it  may  often  happen  that  certain  namo^i  poptilai 
garded  as  small,  may  really  Ijelong  to  i    >    '* 

greater  intellects  than  certaiu  other  i 
speak,  nodal  interest.    The  man  who  comes  at  the  isxact 
point  performs  in  one  sense  a  greater  work  '^    '  ''^    '^ 
able,  who  chances  to  light  upon  one  of  the  ^ 
periods.    Geology  supplies  us  in  our  own  day  with  an  exc 
example.    Lyell^s  name  will  always  be  held  to  ♦*-« -^ 
tionary  impulse  in  geology,  as  DarMrin's  does  in  b 
in  psychology,  and  Laplace's  in  my.    Bui  . 

central  names,  Ly  ell's  standii  distti,  ..^.  .a  a  much  1* 
level  than  the  remaining  three*    On  the  other  hand,  we  bav^ 
among  us  a  gt    ' 
devoted  to  hir 
mical  grasp  never  before  associated  with  it 

*•  Principles  ati<i  ] 
rUnmoniiC  difference  oi  mtnuu  htaiun-  uviw*Hji 
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mean  tDoreiy  that  Geikie*s  work  is  fuller  and  more  all-sided 
thnn  Lvf^lTs  ;  the  growth  of  the  science  and  the  accumulation  of 
would  alone  suffice  amply  to  account  for  that.    But  the 
fly,  and  masterly  arrangement,  the  just  sense  of  niethod 
rtion,  the  logical  even  development  of  the  suhject,  the. 
icial  temper,  the  cosmic  vision,  the  rare  combination  of  pro- 
depth  with  perspicuous  clearness,  all  alike  place  Geikie's 
*kable  book  on  a  far  higher  level  than  his  famous  predeces- 
B.    Yet  I  do  not  suppose  Geikie's  name  will  ever  become  as 
^ularly  celebrated  as  Lyell's.    The  lesser  man  happened  upon 
apter  moment :  he  did  fairly  well  the  task  he  had  it  in  hand 
I  the  crisis  itself  more  than  sufficed  to  make  him  and  his 
-picuous  forever, 
nius,  then,  I  humbly  hold,  differs  from  "mere  talent'^  only 
me  or  other  out  of  three  particulars :  either  it  is  talent  of  a 
[her  order,  backed  up  by  industiy;  or  it  is  the  same  talent, 
le  notable  by  opportunity;  or  it  is  talent,  often  of  a  low 
le.  -*  ^     niod  by  exceptional  originality,  or  combined  with 
le  1  and  arresting  touch  of  quaintness,  oddity,  or  it 

even  be  gi'otesque  deformity, 

is  a  democratic  age — ^an  age  of  socialism,  of  co-operation, 
\B  revolt  of  the  masses  against  the  few  and  the  i>rivileged, 
have  found  out  in  our  own  time  that  all  wealth  is  the  creation 
.emany;  that  Rome  was  not  built  in  a  day;  that  the  rail- 
's, roads,  canals,  rivers,  mines,  factories,  warehouses,  machines, 
townii  of  motlern  England,  were  slowly  exploited  by  the  con* 
ious  labor  of  tliousands  upon  thousands  of  skilled  workmen. 
e  have  found  out  that  generation  after  generation  ha^  helped 
ur  cMhedrals  and  castles,  our  mills  and  looms,  our 
«ners,  our  commerce  and  manufactures.    We  know 
X  the  electric  telegraph  goes  back  at  least  to  Gilbert's  research- 
V  *       uignetism  in  Queen  Elizabeth's  days;  that  the  steam- 
s  back  to  the  Marquis  uf  Worcester  in  Charles  the  Sec- 
id 'u  reign  ;  that  ironclads  and  revolvers  are  not  things  of  yester^ 
t.   f  every  art  and  every  invention,  though  it  may  have  its 
m  in  modern  times,  is  the  joint  creation  of  innumerable 
ind  successive  workers  through  a  hundred  generations. 
...I  Man  theory  has  broken  down,  and  has  been  replaced 
ly  a  belief  in  Great  Movements.    I  wish  here  to  reclaim  in  the 
ilf  of  the  wider  democracy  of  talent  as  against 

M.>-     „   „:irchy  of  genius*    The  language,  the  vocabulary, 

idiom,  the  eloquence,  the  thought  of  every  age  is  molded  by 
'    fs  and  writers  who  each  contribute   ~ 
i]  of  the  literature  of  the  day.    From! 
loWttil  to  the  highest  the  gradation  is  regular,  even,  and  con- 
t  tlioro  is  DO  break  ;  there  is  no  gulf ;  there  is  no  idolate 
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peak  of  solitary  grandeur.    Here  and  there  individnals  rise  a  Kttk 
above  tte  mass,  and  form  as  a  whole  the  body  of  thinkere,    Hm 

and  there  individuals  rise  a  little  above  the  body,  and  form  «  i 
whole  the  smaller  group  of  men  of  talent.  Here  and  thort'  in'fv 
viduals  rise  a  little  above  the  group,  often  in  the  merest  di: 
their  personal  idiosyncrasy,  and  attain  more  or  less  distinctij  v« 
the  level  which  most  of  us  recognize  as  genius*  But  from  £«!*« 
last  the  various  stages  of  intellect  or  of  special  faculty  rise  graih- 
ally  one  above  the  other ;  the  differences  between  the  men  tlwnl^ 
selves  are  minute ;  it  is  the  differences  between  the  effocto  pn>» 
duced  upon  others  that  elevate  some  on  so  high  an  imagiimr 
pedestal  above  their  fellows. 

I  know  that  to  say  all  this  may  look  invidious.  I  know  iluit 
the  polite  crowd  of  clubs  and  drawing-rooms,  which  can  not 
see  the  importance  of  a  psychological  question  for  its  own  a&ke, 
apart  from  personalities,  will  read  in  it  throughout  nothing  bul 
envy,  hatred,  malice,  and  all  uncharitableness.  However,  ou  that 
point  I  am  not  afraid.  I  don*t  think  any  man  living  ha.'*  a  prr.- 
founder  respect  than  I  have  for  the  genius  of  Matthew  A 
and  WilUam  Morris,  and  Herbert  Spencer,  and  f '  ^- 

Tm  sure  no  man  living  has  a  more  generous  aj  r 
have  for  the  genius  of  Andrew  Lang  and  Austin  Dobson,  of 
and  Ho  wells,  of  Robert  Louis  Stevenson  and  Walter  V 
know  that  genius  simply  swarms  among  us ;  that  in  th 
may  see  such  men  as  Croll  wasting,  like  spendthrifts,  upon 
tary  problem  of  the  glacial  ejKKth,  vast  con.structi%*o  and  ui^i Ar- 
izing powers  which  in  any  other  age  would  have  sectired  tbon 
world-wide  fame  and  reputation ;  such  men  as  Beddoe,  worksi^ 
for  pure  love,  with  Inexhaustible  industry,  through  a  whol^  ^'^**' 
time,  at  questions  which  everybody  else  ignores  and  ne- 
such  men  as  Qalton,  filled  to  the  brim  with 

and  insight,  till  it  oozes  out  at  their  finger-t  i      .  ^    .,   . 

abundance  upon  an  unheeding  world  the  suggestivo  n« 
their  piercing,  k  ^    -    ^  ^  ,^|  thinking.     I  know  ^m\  k       •• 

is  choking  and  i  in  the  keen  struggle  {..r  r^     * 

nition  and  consequent  usefulness*    But  I  know  alj^>  Ihat  if  . 
'    *:  Irug,  talent  is  a  weed  in  modem  Lot,  '  i    ^   .  . 

;  ves  its  due  honor.    Men  of  ability  i 
men  of  ability  so  exceptionally  high  that  in  any  less  rw 
age  than  ours  it  would  be  xmiversally  |»<»f    -*  ■-   i     -  > 
genius.     The  commoner  such  talent  I 
more  siipereminent  must  be  the  power*,  ur  tuo  i 
tv.T4»  or  the  more  marked  the  orir^^'  '^^^^^  wi 
it  into  the  hiirher  category,    \ 
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INVENTIONAL  GEOMETRY. 

Bt  EDWARD  B,  SHAW, 
FBisicirAL  or  TUX  TomESM  niau-MSitooL. 

TNVENTIONAL  geometry  is  the  name  givt!n  to  a  series  of  care- 
J-  fully  grmli^d  problems,  thought  out  and  arranged  by  that  able 
maihmnaiical  teacher,  William  George  Spencer,  the  father  of  the 
di^nguifihed  philosopher. 

The  little  book  waa  publiBhed  in  this  country  in  1878,*  An 
'♦•w  in  the  Nt^w  York  "Evening  Post"  led  the 
o  a  copy,  and  then  to  set  t^o  work  to  solve  th«^ 


sfanple  problems  In  the  order  given — the  purpose  being  to  form 
on  in  ST  '       '  r  the  value  of  the  book  for  school  use. 

A  bui  i»Iems  were  wrought,  with  increasing  in- 

tarest;  and  then,  u.>  make  a  further  test,  the  book  was  given  sepa- 
fmfady  to  a  number  of  pupils,  both  girls  and  boys,  each  being 


uttVr^i  t^.  work  as  many  problems  as  he  could.    In  each  Instance 
li  became  interested  in  the  work,  and  wished  to  continue. 

T  rl  was  es])eciall\  "ant.    '*  It*s  so  differ- 

tu     -.    :..     -  ....:..        iilv/' sIk-  said:  -  something  aboiit  it 

Ibat  iBadfi  me  on,** 

Aclaiis  was  formed  allijr  iti'.se  icsus,  and  a  few  months' work 

•  W.^  Vrirk,  a  Applctou  k  Cn     iJ-Trt 


0 
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proved  the  incalculable  value  of  inventional  geometry  in  a  «dal 
course  of  study ;  and  eleven  years*  experience  in  many  cl 

in  different  schools  confirms  that  judgment. 


^ 


■V 


\' 


^   \ 


/ 


Fio.  3. 


Fxo.  4. 


In  all  these  classes  the  pleasure  experience*!  in  the  study! 
made  the  work  delightful  both  to  teacher  and  taught ;  and 

;  always  been  a  continuous  interest  from  the  beginning  to  I 
^end  of  the  term.    This  pleasure  and  interest  came,  not  from  i 


environment,  not  from  the  peculiar  individuality  of  Hlft  dh 
bec4^uBe  the  problemB  are  bo  graded  and  stated  that  tho 
li^rress  be*  of  self-developmentr-a  realtxatlou  of' 

J    Jiestlaw  1  L 

The  accompanying  illustrations  of  the  irork  of  oiu> 

*  Tb«  isyttigv  i0e  wmi  aboat  foui^i  The  IQiulfmtlQflit  irr 
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rhich  b^gan  the  study  in  September  of  the  past  school  year  and 
ontinned  it  till  February,  aflford  some  suggestion  of  the  scope  of 

inventional  geometry.  Each 
pupil  is  equipped  with  a  ruler, 
which  he  uses  merely  as  a 
straight-edge,  a  pair  of  draw- 
ing-compasses, and  a  right- 
line  pen.  For  a  short  period 
drawings  are  made  with  lead- 
pencil,  till  the  pupil  has  ac- 
quired a  little  manual  skill ; 
then  the  change  is  made  to 
pen,  and  all  problems  must  be 
drawn  in  ink.  Neatness  and 
accuracy  are  insisted  upon, 
and  secured. 


1- 


>^ 


Pia& 


Fig.  7. 


The  class,  haying  worked  at  their  desks  the  problems  assigned 
fiir  a  lesson,  come  up  for  recitation,  and  are  directed  to  put  their 
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solutions  upon  the  blackboard.     The  problems  admit  of 
graphical  representation  on  the  boards  and  there  are  alwa] 
many  different  forms  of  solution^  that  pupils  delight  in  this 


Fia.  8. 


drawing  of  what  they  have  wrought  out  at  their  desks,  Explfli 
tion  follows  the  drawing,  in  which  the  pupil  accounts  for  ei 
step  and  every  point  he  has  used  in  constructing.    At  the  8|| 


F».9. 


he  does  not  see  what  points  he  may  take^  nor  what  are  given. 
instance,  the  simple  problem^  '^  Can  yon  place  two  dideB  to 
each  other  at  a  i)articular  point  ? ''  will  likely  be  drawn  ^ 
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L    The  qmestion^ "  Where  was  the  particular  point  ?"  or, 
bint  being  markcMl,  where  lie  must  make  the  circles  touch, 
I  correct  solution  (Fig.  2), 

liBtakea  of  like  nature  occur  in  the  first  lessons.     In 

[inich  CA80  tho  pupil  must  be  led,  by  questioning,  to  see 

incorrect.    Ho  should  not  be  told  or  shown,  but  thrown 

ipon  himself ;  for»  in  inventional  geometry,  the  knowledge 

I  galnivl  by  growth  and  experience,  through  the  powers  he 

and  the  method  of  acquirement  peculiar  to  his  mind, 

anally  the  pupil  is  not  a  little  baffled,  and  the  skill  of  the 


A 


Fw,  to. 

\»  put  tc»  Its  best  test  to  gain  the  solution  without  show- 
^-'^  "ir  him.     Telling  or  showing  is  the  method  of  the 
it  of  the  t^eacher.    The  following  problem  (Fig*  3), 
it  to  that  circle,  it  is  required  to  find 
...,    ^.„., ce  to  which  it  is  n  tatu'tiLt/'  Is  one  of 
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these  difficult  <)nes.  Not  many  of  these  occur ;  the  axithoi 
ever,  has  a  purpose  in  these  few.  For  the  most  part  the  pi 
able  by  the  grading  to  go  on  without  questioning,  as  "wnll 
be  seen  by  examining  the  problem  of  which  Fig.  4  ib  tbo  e 
and  the  questions  based  upon  it : 

'*  Place  three  circles  so  that  the  circumference  of  ea 
rest  upon  the  centers  of  the  other  two,  and  find  the  cell 
the  curvilinear  figure  which  is  common  to  all  the  thn 
cles/* 

"  That  point  in  an  equilateral  triangle  which  is  equally 
from  each  side  of  the  triangle,  and  equally  distant  from  ( 
the  angular  points  of  the  triangle,  is  called  the  center  of 
angle." 

*'  Can  you  make  an  equilateral  triangle  whose  si< 
two  inches,  and  find  the  center  of  it  ?  ^* 

"  Can  you  place  a  circle  in  an  equilateral  triangle  ? 


7 


fm,  11. 

"Can  you  divide  an  equilateral  triangle  into  six 
»hall  l>e  equal  anil  similar  ?  " 

'^Cuu  you  divi'li^  an  e<jnilait«-»ral  triancrle  into  thrr<' 
similar  partes  ?  " 

T,    .       '     • 
are  g 
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jiato  four  equal  angles  without  u^iug  more  than  four  circleu  ?  '* 

'  CSan  you  contitruoi  a  stiuare  on  a  line  without  using  any  other 
indina  than  tlio  length  of  the  line  ? ''  (Figs.  6,  7,  8,  and  9), 

Such  problems  as  that  solved  in  Fig.  10,  **Can  you  place  four 
octagona  to  meet  in  one  point  and  to  overlap  each  other  to  an 
equal  extent  ?  '*  delight  the  eye  by  beauty  of  form,  and  teach  the 
pupil  the  baais  of  f  ical  design. 

FigH,  It  and  l.*,  hih  to  *'  Can  you  fit  a  square  inside  a  cir- 

ck^  and  another  outside,  in  such  positions  witlx  regard  to  each 
ill  show  the  ratio  the  inner  one  has  to  the  outer  ?  '* 


^\.     / 


/ 


uid  'Place  a  liesragnn  tnmde  a  circle, and  another  outside, in  such 
po^tiniis  with  regard  to  each  other  as  to  show  the  ratio  the  inni^r 
one  has  to  the  outc»r/*  illn-tr  tfi..  one  way  in  which  compnmtive 
9stm  of  fibres  is  treated. 

We  have  ^jxikon  «  '  o  a  <  l:ijis  oxp? '  -: 

Ihidr  solutions  upon  t  rd.und  in  t^xa^i  - 
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ings  of  each  other  and  following  the  explanations, 
tinually  come  np  at  these  times  incidents  of  this  sort : 
given  as  a  solution  of  '^  Can  you  raise  a  perpendicular 
and  from  the  end  of  it  ?  '* 

In  his  explanation  the  pupil  points  out  the  given  line,  l| 
from  which  he  is  to  erect  the  perpendicular,  the  point  fronql 
as  a  center  he  sweeps  each  circle,  why  he  may  take  that  poll 


Fio.  18. 

why  he  sweeps  the  circle.  Another  pupil  discovers,  before  I 
planation  is  finished,  that  the  problem  can  be  solved  with  oi 
circle,  and  there  is  the  keenest  interest  while  he  draws  ai 
plains  his  way  (Fig.  14). 

The  original  and  independent  power  acquired  is  shown  ia 


Fio.  14 


15, 16, 17,  and  18,  solutions  of  the  problem,  **  Can  you  mal 
tagon  with  one  side  given  ?  '* 

Spencer's  **  Inventional  G^metry  ^  is  one  of  the  n 
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scientific  contributions  to  school  text-book  literature  ever 
\.    What  this  little  book  teaches  simply  and  naturally  was 


Fro.  10. 
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taught  by  going  over  demonstrative  geometry,  then 
mechanical  drawing,  and  adding  to  these  personal 
The  author  has  secured  all  this  and  much  more.     He 
first  to  the  inventive  faculty,  seeks  expression  through 
and  brings  before  the  eye  accurate  and  beautiful  for 
pupil's  own  constructing.    The  eye  is  trained  to 
similarity  of  forms,  invention  is  quickened,  comparison  \ 
ment  are  constantly  exercised,  and  inductive  growth  of 
directly  promoted.    Besides  the  manual  skill  gained  in  < 
ing  figures,  and  the  power  acquired  to  deal  with  originn^ 


••'S 


Fzo.  17. 

tions  through  the  constant  appeal  to  invention,  the  pupil 
by  his  own  eflForts  proofs  of  theorems  really  conclusive  ia  ' 
selves,  though  not  the  syllogistic  form  of  proof  belonging; 
deductive  science. 

In  but  one  of  a  great  number  of  schools  visited  has  the< 
found  inventional  geometry  used,  and  in  that  school  quit^ 
the  design  of  the  author.  It  should  precede  demonstrative 
etry,  so  as  to  give  the  pupil  many  concepts  to  draw  upon  « 
takes  up  syllogistic  demonstration.  Demonstrative  geom< 
becomes  an  easier  subject,  and  he  is  surer  of  what  he  is  ^ 
cause  he  has  more  general  notions  as  a  basis.  In  thie  wS^ 


sciexcf:  axd  its  accusers. 


i^7 


irero  ( nn,srrii«  nrig  figures  and  thon  demonstrating 
uaking  the  study  simply  supplementary  to  ordinary 
B^lry,  Tht*re  wa«  little  inveutioa.  Nearly  all  the  constriir- 
notic?eable  adaptations  of  what  had  been  drawn  for 
iim  in  the  de- 
ive  tttudy, 

lor  have  the  advo- 
of  tndufitrial  train- 
(with  htit  one  cxccp- 
» »o  far  as  the  writer 
[lK9eu  ttblo  to  learn, 
lod  themm-dveH  of 
f  study,  which  \b  not 
\tiT0,  but  directly 
of  what  they 


Inrontional     geome- 
^ithould   bo  given  a 
in   every  »t'lioo1 ; 
if    it    biK*ome3    a 
time    be- 
land  demon- 
gieonietry,    as- 
th©  time,  in  nearly 

uifitance,  to  the  former,  because  it  ia  of  far  greater  prac- 
l  value»  and  many  times  more  educative. 


/|V 


m 


\ 
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SCIENCE  AND  ITS  ACCUSEES, 

Br  W,  0.  LK  8UEUE. 

'OT  inftf^y  fnnnthfi  ago  we  had  in  a  single  number  of  a  load» 
review— the  **  Contemporary  ** — no  less  than 
fan*'  ^' -    -J  ...4e  writ<»rs5  lamenting  the  disintegrating  action 
ice  on  morality  and  religion.     Tlnr  first  of  these  was  from 
of  '  Ti  publid^^t»  M.  Emile  de  Laveleye, 

was  ei.:.  .    -       i..      i  ..lire  of   Heligion";  the  second,  con- 
ptted  by  Miss  Franeea  Power  Cobbe,  dealt  in  a  trenchant  and 
|w  '  '  \  **  Tlie  S  -^  Spirit  of  the  Age/'    Both; 

»e« '  rung  ant:^  ,-,     mians  ;  but  both  attack  then 

m  doctrine,  not  on  scientific  grounds,  but  on  account  of 
leged  ^  '   **         *  *      *         r-md  sentiments  which'theyj 

/  The  only  relevjmt  criti- 

,  however,  that  can  bo  directed  against  a  scientific  doctrine 
le  intended  to  show  that  it  is  not  what  it  claims  to  bo— 
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that  it  is  not  scientific— ilmi  it  lias  no  proper  place  in  the  9dkm9 
of  oxir  acquired  and  organized  knowledge.    If  a  scientific  opb- 

ion  is  not  established,  if  it  is  not  demonstrateti  beyond  all  pineti- 
bility  of  cavil,  why  concern  one's  self  aV»ont  it,  excejit  ia  mraii- 
date  the  claims  that  may  have  been  wrongly  put  forward  cm  iis 
behalf  ?    To  discuss  its  bearing  on  religion  is  merely  to  FDgg^ 
that  it  is  true,  but  that  *'  pity  'tis  His  true,'*  and  to  offer  a  premiinii 
to  weak  souls  to  try  to  persuade  themselves  that  it  is  not  trtwi  1: 
a  doctrine  is  true,  and  yet  inconsistent  with  a  certain  theologicjj 
scheme,  what  is  going  to  be  done  about  it  ?    Will  whole  1^x4*  ri 
lamentations  nullify  it  ?    Will  it  be  disproved  by  the  most  tiif* 
fuse  argumentation  designed  to  show  that,  if  it  holds  its  gr-  imJ 
something  else  will  have  to  give  w*ay  ?    Of  course  it  will  L 
ground  if  it  is  true;  and  of  course  whatever  is  iw 
it  must  give  way,  and  the  world  must  adapt  its*  1^ 
to  the  change. 

But  let  us  consider  in  detail  some  of  the  a<;^ 
against  modern  science  and  its  professors  by 
names  we  have  mentioned.    "  Darwinism,"  says  JL  d©  Lfi 
*^  applied  to  social  sciences,  sets  aside  all  notions  of  ' 

simply  glorifies  the  triumph  of  the  strongest  niid  i 
Darwinism  is  properly  a  form  or  phase  of  biological  ducirr 
as  such  does  not  glorify  anything  particularly*    Even  in  Ihi*  r»  ui. 
to  which  it  strictly  applies  there  is  no  glorification  of  nHtnm!  f»^ 
lection,  merely  a  recognition  of  the  fact  that  natural  - 
an  active  agency  in  the  production  of  results  that  e*  x^m 
our  observation.     The  only  possible  application  of  Darwii 
"  social  sciences  **  would  lie  in  a  close  examination  i)f 
nomena,  in  order  to  see  whether  there  also  a  principle  - 
selection  might  be  found  to  be  at  work.    In  this  Bense  Darv 
may  be  said  to  have  been  applied  to  the  social 
goofl  results  so  far  as  our  comprehension  of  s<  - 
concerned.    But  is  it  a  sin  to  understand  social  phenco 
all  other  departments  of  observation  \\^       '     •      ' 
tage  to  get  on  the  track  of  Nature*s  opei. 
her  secret  processes ;  and  it  is  really  difficult  tose©  why  wc 
debar  ourselves  from  under?'      ^::.  as  far  as  it  mv  *      - 
us  to  do  so,  the  course  of  t  ii  the  social  or- 

Darwinian  does  not  seek  to  impose  a  law  on 
that  to  his  theological  censors;  h©  is  content  t.*  i, 
things.     Tliere  is  simply  no  »ense,  therefone,  in    t 
Darwinian  exulting  in  force,  or 
strongest  and  the  cleverest/*   Ai :  .    —    :...►'  . 
that  it  is  hard  to  understand  how,  except  by 
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^>,..t..  ;♦  i^M^wxi^^  more  natural,  and  intleed  beneficial  arrangement* 
tl  "Hg  and  clever"  ehould  dommate  the  weak  and  stu- 

f'  '•♦  wcnk  and  stupid  should  dominate  the  strong 

au  .  . .  ,  -.  \\  V  doubt  whether  Nature  will  wait  for  the  approval 
of  the  Danrioian  or  of  any  one  else  before  giving,  as  a  general 
things  the  race  fa  tlie  swift,  the  battle  to  the  strong,  and  wages  to 
th©  man  who  can  earn  them. 

The  Darwinian  ik  accused  by  the  Belgian  philosopher  of  hold- 
it  '  •  ;,.  ^jj^j  px^tended  justice  interfere  very  wrongly" 
H  (o  prevent  stronger  races  and  individuals  from 
vurping  the  phu*e  of  weaker  ones.  The  Darwinian  takes  np  no 
tQch  abmrd  position*  He  is  an  observer  of  nature,  we  can  not 
too  oft<*n  repeat,  and  not  a  lawgiver.  As  an  observer  of  nature 
he  pereeives  that  physical  strength  divorced  from  intellectual 
rtr-"  — ^-  ;,  -noffectual,  and,  in  the  struggle  for  life,  hardly  to  bo 
d.  ^  from  weakness.  He  observes  further  that  intellect- 
ual ji  i  divorced  from  moral  sentiment  overreaches  itself, 
and  U^^  ^ind  of  stupidity.  From  multiplied  observations 
of  lhl«  tl  I*  forms  a  truer  idea,  probably^  than  any  mero 
o  to  \\\{y  forces  which  rule  the  world  now^  and 

iki  ■..  . ....  :.  V.  lii  be  chiefly  dominant  in  the  future.    He  is 

not  appi39ed  to  any  charity  that,  in  his  judgment,  tends  to  make 
m^n  better;  but  he  could  not  be  a  man  of  any  sense  if  he  were 
Dill  oppQseil  to  much  that  calls  itself  charity.  As  to  justice,  he 
flRa  in  it  the  expressioa  of  a  social  force,  which  has  its  origin  in 
the  Caei  thai  society  is  an  *  »>,  the  general  life  of  which 

reacts  upon  any  abnormal  u.  ttions  in  special  members  or 

organa.  Far  from  its  being  true  that  justice  *'  stands  in  the  way 
of  •*  -^.1;  *v,^  Qf  natural  laws/'  justice  maybe  said  to  be  a 
^.  mn  of  tlic  great  natural  law  or  axioni  tJiat  the 

whale  IP  great*»r  than  the  part.  To  abandon  justice  would  be  to 
phMW  mil  iM»cial  order  at  the  mercy  of  individual  caprice ;  in  other 
wordB,  it  would  be  the  suicide  of  society. 

Wc  ar^  next  treated  to  an  imaginative  sketch  of  what  the 
world  would  be  like  in  the  absence  of  all  religion:  **  There  is  no 
Ood  and  no  immutable  type  of  truth  and  justice/'  Just  how  the 
persnamon  that  '"  '     1  is  going  to  take  possession  of 

mankind  i»  not  -    ,  .  her  through  the  utter  breaking 

I  erf  the  eridence  upon  which  the  doctrine  of  a  Divine  Being 
'  "  Mn,  or  through  some  further  progress 
,  One  is  tempted  to  ask,  however, 
critic  r*^ly  wants.  Are  there  certain  doctrines  which 
-«»*•*  -n  criticism  ?  If  so,  why  not  say  so  di»- 
plain  terms  that  mankind  bas^  in  some 
-;ot  possession  of  certain  opinions  or  con- 
>  alue,  but  which  can  no  more  bear  exami- 
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itive  jvLBtice — such  justice  as  will  sorv©  our  need  from 

aother  threat  held  out  is  the  miserable  condition  to  which 
life  would  1k3  rtniuced  if  faith  in  a  future  life  should  dis- 
K'fikr — II  n^sult  that  Darwinism  is  credited  with  hastening*    Let 
is  talk  nvriiiusly  on  this  subject.     If  there  is  evidence  of  a  con- 
JUS  lift*  for  human  bemgs  beyond  the  grave,  Darwinism  surely 
lot  overthrow  it.     It  may  possibly  be  that  heretofore  the 
m  of  immortality  has  been   taught  on  very   insufficient 
ada,  and  that  Darwinism  has  so  far  awakened  the  ix>pular 
that  the  insuiBciency  has  become  apparent;  but,  if 
is  not  to  blame.     It  is  simply  a  question  of  repair- 
tie  breaches  in  a  damaged  argument    A  true  doctrine  does 
M  -;  on  the  contrary,  no  greater  ser\nce  can 

Ml  M'trine  than  to  throw  it  back  on  its  legiti-' 

pniofa    So  far,  therefore,  as  this  or  any  other  doctrine  is 
T**       'niijm  c4Ui  only  establish  it  the  more  firmly  by  talcing 
1^  iiiBi^cure   foundations  on  which  it  may  provisionally 

rested.    The  question  is  worth  raising,  however,  wliether 
ivalidation  of  this  theory  of  a  future  life — not  that  we  mo 
Darwinism  as  such  is  going  to  accomplish  such  a  result — 
Id  liATe  so  disastrous  an  effect  as  JL  de  Laveleye  assumes 
human  happiness.     He  imagines  some  one  addressing  the 
of  the  world,  and  bidding  them,  as  **  there  is  no  compen* 
ohwwhere,"  to  raise  their  heads,  "too  hmg  bent  to  the 
loath  the  yoke  of  tyrants  and  priests/'    Is  it  possible  that 
lishcd  a  liberal  as  M,  de  Laveleye  wants  to  join  him- 
and  prioHts  in  their  endeavors  to  hold  down  the 
by  the  promise  or  the  lure  of  *'  compensation  else- 
^*'  t    Compensation  for  what  ?    For  injxistice  ?    But  if  th« 
M  is  t^i  make  amends  for  the  injustices  of  this,  then  why 
r  what  the  people  might  do  if  they  rose  against  the 
I  of  wealth  ?    At  the  worst  they  could  only  work  injustice, 
rnext  world  will  make  amends  for  all  that.    Why  should 
eWorld  siiuce,  that  is  found  so  a^imirably  adapted  for  the 
j(*man  goose,  be  e<jually  suitable  for  the  capitalist  gan- 
it  if  it  18  not  injustice,  but  merely  misery,  for  which  a 
itiun  i«  to  be  found  in  a  future  life,  the  lesson  to  be 
f,  wo  presume,  is  that  the  miseries  of  this  life  are  to  be 
in  a  patient  spirit,  and  that  no  particular  effort  need  be 
'  to  rodreas  them  here  and  now.    But  how  all  this  talk  about 
life  tends  to  confuse  our  ideiis  and  paralyze  our  activi- 
:  with  present  interests  1    Instead  of  trying  to  admin* 
Imn  itDodyue  to  those  who  suffer  by  holding  out  promises  of 
tld  bo  far  i^         "1        ^         ■   '^     ' 
s  to  nuike  f. 


37* 


THE  POPULAR   SCIBJTCE  ifONTBLY. 


that  the  best  will  be  made  of  it  by  Rtudjring  and  conformii: 
the  conditions  on  which  happiness  depends—the  conditionji 
make  for  the  general  improvement  of  life,  pf  ;  --  '  - 
To  speak  plainly,  it  seems  to  n^  a  very  mean  r 

who  occupy  positions  of  vantage  in  this  world  t«/  preach  cor 
gation  in  another  world  to  their  less  favorably  situateil  bretl 
in  order  to  make  them  contented  with  their  lot  hena,    Thi»  i 
the  calculations  of  all  men  are  placed  on  a  jt  -  ^rld 

the  better  it  will  be  for  every  important  humaii  ...:  .  ^L 

But  we  are  told  that,  not  infrequently,  *'  with  religion  tuc 
ity  also  disappears";  inasmuch   as  *' science,  wli 
material  observation,  can  only  know  what  i.^,  not  v 
be,"    What  is  meant  by  reducing  science  to  "  material  al 
tion**?    Science,  we  take  it,  observes  all  that  cai^  ^ 
and  we  are  not  aware  of  any  proposition  to  cut  s 

|any  field  in  which  observation  is  possible.     If  science— in! 

'broadest  sense — can  not  teach  us  what  ought  to  be,  ^^^    " 
The  fact  is,  that  "  what  ought  to  be  "  depends  in  the* 
mate  manner  on  what  is ;  so  that,  the  more  perfectly  one  ki: 
what  is,  the  more  clearly  he  discerns  what  ought  to  be.    I^t| 
intelligent  man  examine  himself,  and  say  whether  any 
obligation  he  has  does  not  directly  result  from  some  knowU 
he  possesses  of  what  is,    "The  denial  of  the  spirituality  oft 
soul/*  says  our  philosopher,  ^'  uproots  all  reasonable  motivii 
being  just  and  honest/'    But  supposing  that  one  n»l; 
frains  from  either  affirming  or  denying  a  propositiou  ....    . 
of  which  he  can  not  understand,  is  there  any  obstacle  to  bis 

Hust  and  honest?  We  trow  not;  and  thi 
fancy,  is  that  which  characteristes  most  thii 
or  evolutionist  school.    But  why  any  speculative  opinion  onl 

L nature  of  **  the  soul  "  slujuld  stand  in  the  way  of  m      *     *    ' 

featy,  it  is  hard  to  understand.    If  the  4»pinion,  wl 
be,  has  been  honestly  arrived  at,  and  is  honestly  held,  that 
pie  fact  will  be  a  guarantee  to  some  extent  for  y         '-  -- 
matters.     It  is  not  difficult  to  find   people  v, 
**the  soul**  are  quite  unexceptionable  from  the  ^ 
of  view,  but  whose  daily  practice  is  far  frf'?-i 
high  type  of  honesty  and   justice,     •^  Duty   v 
future  life,"  we  are  sententiously  informi^d,  **l^  « 
but  it  has  no  meaning  whatever/*    Alas!  whut  r 
with  many  of  those  who  profess  the  strongest  1 

Woctrines?     We  should  like  to  ask  M,  de  Lv 

"who  talk  in  this  fashion  whether*  ^^^^  t^-'  ■-^- 
experience,  they  can  afRtTn  that  th« 
'iHy  inferior  to  believers. 
race]  of  nhU'jilitv  in  the  sn 
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and  that  it  will  continue  to  be  so  tintil  a  new  element  is  in- 
into  it  from  tb*^  ^*cie^tific  atudy  of  nature,  the  element 
of  mtollectual  honesty.    It  is  easy  to  make  such  statements  as 

t,  **if  all  religious  feeling  were  to  melt  away,  a  return  to 
itive  barbarism  would  be  inevitable/'  but  to  prove  them 
might  not  l>e  so  easy.  It  may  be  remarked  that  primitive  bar- 
im  has  always  lK*en  marked  by  strong  religious  feeling  as 

\  as  by  r«*mi>rehensive  ignorance;  and,  therefore,  if  we  sue* 
O0t^l««d  ill  ;  bfw^k  to  primitive  barbarism,  we  should  have 

reached  a  *w..  .  Uirting-polnt  for  another  religious  evolution.  M, 
de  Laveleye,  however,  does  not  expect  that  things  will  get  to 
this  paas;  his  itlaa  is  that  our  future  civilization  will  bo  presided 
ovur  by  a  purified  form  of  Christianity  based  upon  the  most  ele- 
irati«d  teachlnics  of  it^  Founder.  What  the  future  of  Darwinism 
will  I  t  tell  us— wht^ther  it  will  vanish  from  the  earth 

Ukda:.  M,or  mingle  with  and  perchance  support  the  new 

eiwd*  If  tho  former  is  to  be  its  destiny,  we  should  have  some 
blat  «■  to  tho  probable  maniiLr  of  its  going  ;  if  the  latter,  it 
is  hurd  to  »oe  why  it  sliould  have  been  made  an  object  of 
mtlack. 

^'-r^^  ^  "  The  ScientiBc  Spirit  of  the  Age," 

%>  *m  an  adverse  point  of  view,"    The 

raphy  of  Mr.  Darwin/*  containing  his  *'ad- 
»  I  .lVM^val  of  the  gra<lual  extinction  in  his  mind  of 

li  lid  religious  elements/*  has,  she  tliinks,  *'  arrested  not 

II  'Wurahipers  with  the  query,  What  Hliall  it  profit  a 

m-*..  ..  ..    ...ill  the  origin  of  species  and  know  exactly  how  earth- 

wiinnft  and  sun-dews  conduct  themselves,  if  all  the  while  he  grow 
IfUnd  to  the  loveliness  of  mvture,  deaf  to  music,  insensible  to 
piieiry»  and  as  unable  to  lift  his  soul  to  the  divine  and  eternal  as 
vi9^  the  primeval  apes  from  whom  he  has  descended  ?  ^  Miss 
Oobb»  '  '  'at,  for  lior  own  part,  she  has  not  sacri- 

fined  ^  ire*  by  making  a  few  remarks  in  a  very 

m  on  tho  eflfects  of  scientiilc  study.    It  promotes, 

t^  7  materialism*     The  student  of  science  will — 

^^  vords  of  this  once  highly  rational  and  thor- 

fmiflily  Uberubminded  writer — ''view  his  mother^s  tears  not  as 
fgpgjiwior  '  ^  r  sorrow,  but  as  solutions  of  muriates  and  car- 
tmist^^o^  lid  of  phoej)hates  of  lime ;  and  he  will  reflect  that 

tK  not  by  his  heartlessness,  but  by  cerebral  press- 

u:  I-,.  .X.  ymal  glands.    When  she  dies,  he  will '  peep  and 

b  on  her  grave,  not  with  the  poet's  sense  of  the  sacrile- 

gkainnHni^  of  such  ill*placed  curiosity,  but  with  the  serene  convic- 
tLm  r.f  f  bo  meritorioasness  of  accurate  observation  of  the  flora  of 
y,"  What  are  we  to  say  of  tbis  if  not  that  it  is  unmiti- 
l7a«h  ?    la  it  known  that  home  affections  are  lees  powerful 
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or  less  sacred  in  scientific  than  in  unscientific  hoi| 
there  even  ground  to  conjecture  that  such  is  the 
such  language  as  the  above  simply  shows  that  Mi 
has  written  so  much  and  so  well  in  times  paist ^  is  grLi 
cal  at  the  very  period  of  life  when  we  might  have  ii> 
her  manifesting  in  a  special  degree  the  qualities 
and  self-control,  of  calm  insight  and  wide  Bjnnpathi 

Miss  Cobbe  objects  to  the  scientific  spirit  that  i^ ' 
of  disease  and  little  of  sin.     If  so,  it  is  simply 
habit  of  past  times,  which  was  to  make  much  of  sil 
disease.    And  what  was  "  sin  "  in  the  apprehension  [ 
astically-directed  forefathers  ?    To  a  large  extent  | 
what  the  clergy  of  a  certain  church  would  call 
some  want  of  conformity  with  ecclesiastical  rule 
ments.    It  was  by  no  means  always  coincident  with  i 
man  might  have  a  lively  sense  of  "  sin "  in  conne 
purely  ceremonial  matter,  and  very  little  sense 
in  connection  with  the  most  grievous  oflfeTist  .-^  n^i 
man.    In  obedience  to  the  "code  of  hon  ^r,"  un  i 
themselves  as  pillars  of  church  and  state  would  pr^ 
deliberate  murder ;  while  they  would  always  consi 
debt  as  vastly  more  sacred  than  one  incurred  for  fcj 
The  "  Christian  "  nations  have  found  enormous  qna 
in  heresy,  and  very  little  indeed  in  mutual  blo^xlsl 
appalling  scale.    Pious  monarchs  have  apx^eased  th  , 
by  persecuting  tlie  Jews,  and  pious  folk  geiierall| 
witches.    According  to  popular  opinion  in  our  own  ( 
anger  is  much  more  quickly  kindled  by  the  par 
rite  than  by  the  most  hideous  villainy  i)erpetrated ' 
his  neighbor.    Every  now  and  again  there  is  a  stor^ 
about  some  boy  or  man  struck  blind  or  dumb  fof 
of  the  personal  appearance  of  the  devil  amoDg  s?or 
elers  engaged  in  profanely  mocking  a  religious  eer 
rious  have  been  the  aspects  in  which  "  sin  "  has 
and  so  little  relation  has  it  seemed  to  bear  in  any  of 
nized  forms  with  practical  morality,  that  it  is  not  i 
at  if  scientific  men  show  some  impatience  with  so  ] 
satisfactory  a  conception,  and  prefer  to  consider  bJI  i 
in  its  bearing  on  intelligible  human  interesta    As  \ 
necessarily  regard  it  as  the  great  enemy,  prii 
physical  estate,  and  secondarily  of  his  int€41ectual  \ 
stitution;  and  if  their  chief  efforts  are  bent  on  itr^ 
it  would  be  hard  to  say  in  what  more  useful  wor 

alt  that  Miss  Cobbe  finds  with  thr 
"Mterises  as ''analytic,  self-asaer 
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H  i»  du^ctly  opposed  to  ibo  "  sjTitlietic,  reverential,  sympa- 
Iiirit  of  art  ** ;  and  she  holds  up  to  gcorn  the  physiciut 
'  ■'  representation  of  figures  sxLspundud  in  th€ 
11  Ihw  of  gravity,  and  the  zoologii?t  who  fail 

to  adEari  cherubs  without  stomachs,  and  centaurs  with  a  stoi 
tto  spare.  Well,  if  wo  must  confess  it,  our  sympathy  in  each  < 
is  with  the  man  of  science ;  and  we  refuse  to  believe,  on  any  evi5| 
fdenee  aa  yet  tendered,  that  art  would  be  less  art  if  it  condescended 
Ito  recogime  the  laws  of  the  physical  universe.  The  poet  Hor 
oa  mfan  artist  in  his  day,  nor  is  there  any  reason  to  supp 
ho  wiis  a  victim  to  the  scientific  spirit;  yet  he  has  left  on 
hii  dii!?taj^te  fur  all  such  comix>site  and  unnatural  creations 
Cobbe  t4ikes  under  her  protection.  He  thought  the 
ftod  the  monnftid  both  very  ridiculous  figures.  "Lot  a 
what  it  may/*  ho  said,  "  Init  let  it  be  simple,  let  it  pro-j 
i  itfi  unity/'  *    The  greatest  i^culptors  the  world  ever  saw,  the 

.  devoted  themselves  almost  wholly  to  the  de-" 

-,   ,,    -uman  form  in  its  ideal  perfection;  their  art  may 

Bought  to  transcend  the  actual,  but  not  the  possibla    If 

'  better  nature,  it  was  not  by  flying  in  the  face  of 

uut  by  a  happier  blending  of  natural  elements;  just 

be  gardener  of  to-day  shows  us  what  may  be  realised  by  giv* 

'   iits  bettri  "^ions  than  can  bo  commanded  in 

•  >n  for  t  ,     Miss  Cobbe  will  have  it  that 

(9cietiliHc  spirit  would  kill  poetry.    We  do  not  believe  a  word 

•  "      '    ^  ^'  v(j  that  the  scientific  spirit  applied  to  poetry 

,y  if»r>rbid  growths  and  ridiculous  conceil;^. 

are  of  the  opinion  that  the  very 

»'-.  .    .,  ^-.y.,x    .a   illustration,  Sbelloy^s  "  Sensitive* 

tM  over  ith  imagery.    The  late  Mr.  Arnold  did  not 

'10  **  enough  to  be  a  poet  of  the  first  order ; 

,.,._„.„..   .^  of  the  scientific  spirit  occasionally  find 

in  his  ver^  that  they  can  not  quite  reconcile  with  com- 

"   it  they  are  only  finding  what  a  gr*  1 1 

,         nd.     In  lieu  of  such  delicate  fanciti- 

^ey  has  woven  into  his  "  Sensitive-PIant,"  the  scientific 

'   *  !,  would  "d        "      how  the  garden  had 

|hl;^  il  and  sciem  ^   manured  with  guano  ant 

Thiii  is  not  argument;  it  is  hysteria  running  a  litU© 

<^mrsi!nc8S* 

But  may  it  bo  claimed  that  science  is  advancing  the  inter 

ith?     No;  nut  the  science  of  our  time*    We  are  simply 

n-  f    .^s  and  deducing  laws,  subject  to  rectification  wheiij 

iiall  have  btsen  gathore<!.  But  '^  in  other  days  trutl 
biiii^  sumething  nobler  than  this*  It  was  the  intereiit 
» **  Dvmlqiit  iit  ^DUrii^  almplcx  dmttaimi  et  uottm.*^— ^n  /Wim,  iS. 
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that  lay  behind  and  beyond  the  facts,  their  possible  bearing*  i>q 
man*s  deepest  yearnings  and  sublimest  hopes,  which  i_ 
nity  and  meaning  to  the  humblest  researches  into  rovf^»_ 
plants."    A  little  definition  would  come  in  well  here.    Wl 
the  interests  that  lie  beyond  the  facts  ?    What  are  man's  At 
yearnings  ?    What  are  his  sublimest  hopes  ?    Are  his  subll 
hopes  also  his  best-founded  and  most  rational  hopes?    Ai^hii 
deepest  yearnings  at  all  of  a  practical  character  ?     If  thc?5i*  yt«ni' 
ings  can  bo  appeased  at  all  by  scientific  conclusions,  why  not  by 
those  aiTived  at  in  our  day  as  well  as  by  the  less  correct  onei 
arrived  at  in  former  days?    Finally,  what  can  sci* 
than  put  the  most  rational  construction  on  facts  ?     i 
this  is  wanted — some  surplusage  of  belief — it  can   be  got  froni 
other  quarters;  science  should  not  be  held  rcFi         ^  i     .*  _  .*  _ 
nishing  it,  or  blamable  for  not  furnishing  it.    ili 
seem  to  be  of  this  opinion,  however.    She  says  that,  a6  '"bete 
has  repeatedly  renounced  all  pretension  to  throw  !- -^  *   ^n 
directiun  beyond  the  sequence  of  physical  causes  ai. 
has  .  .  .  abandoned  her  claim  to  be  man  s  guide  to  tniiK" 
surely,  if  at  any  time  in  the  past  Science  made  good  her  claim 
transcend  the  sequence  of  physical  causes  and  effects,  we  nei*d  1 
concern  ourselves  with  her  present  denegation  of  authof 
the  higher  region.    If  a  teacher  has  really  succeeded  in  tc 
us  the  calculus,  we  need  not  trouble  ourselves  much  if  hei 
at  some  future  time  take  it  into  his  head  that  he  i 
himself.    Supposing  even  that  he  never  did  know  ir 
only  worked  into  it  by  the  aid  of  his  blunders,  does  noi 
knowledge  remain?     And  what,  in  that  cas(;%  r  '     ^« 

than  turn  round  and  teach  our  teacher  ?     On  In 

if  our  teacher  never  knew  what  he  thought  he  kiiow^  ami  If  ^ 
never  learned  what  we  thought  wo  had  learned,  what  can  wb  U 
do  better  than  acknowledge  the  true  state  of  the  caiie,  and  W*j 
over  again,  should  it  seem  desirable  ? 

We  are  told  that  Darwin  *'  has  destroy  ^  *^  -*  ♦^  -  -•  - 
his  views,  the  possibility  for  a  rational  r 
of  conscience."    How  ?    By  raising  a  doubt  u* 
convictions  of  man's  mind,  which  has  been  dev,  . 
mind  of  the  lower  animals,  are  of  any  lvalue/'    \V» 
pose  that,  the  further  back  an  organism  could  b' 
authority  might  be  attached  to  what  seem  to  U  :-   .- 
would  not  much  rather  trust  a  conscience  tliai  had  a  lonff  i 
behind  it,  one  sfr 
a  brand-new  artiii  .^ 

be  Rivan  ?    Moreover,  how  is  it  that  w6  think  ao  little  of  asoil 
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irea  ?    It  n0  more  occurs  to  xxs  to  think  that  the?  Deity 
tfpocialiy  enlightened  Wm  on  the  point  in  question,  than  it 
lo  him  to  pay  our  conscientious  conviction  a  similar  corn- 
it.     Wis  get  over  tlio  difficulty,  not  improbably,  by  hinting 
i  he  is  a  **  crank,"  and  the  same  mode  of  escape  is  open  to  him 
tioti  to  UB,    The  i  i  t>f  conscience,  as  Miss  Cubbo  must 

know,  antedates  L  :   by  at  least  three  centuries.    The 

9pher  whoso  motto  was  *'  Que  sais-je  f**  expounded  its  weak- 
mora  fully  than  Darwin  ever  did;  and  Locke  defines  it 
briefly  as  "  our  own  opinion  of  the  moral  rectitude  or  prav- 
our  own  actions.**    Dugald  Stewart  shows  that  the  senti- 
"■  ''  '^  »i4icredness  of  property  varies  from  country  to  coun- 
mg  to  tlie  amount  of  hibor  re(|uisite  to  produce  artick^s 
YiUuc:  and  that  in  other  respectij  local  accidents  dcK*ide  to  a 
it  the  form  that  moral  opinion  takes.    Hartley  ex- 
phenomena  of  conscience  by  association ;  and,  since 
*y#  t^>  1?^  no  further  back,  the  idea  of  conscience  as  a  special 
mug  the  voice  of  the  Deity  has  been  weakening  among 
men.     The  evolutionists  of  to-day  have  simply  sue- 
(g  a  wider  basis  to  views  that  were  in  the  world 
Ik:1   /       J  ir  time;  but  to  say  that  they  have  in  any  way 
the  dignity  of  man's  moral  nature  is  to  state  what  is  not 
Misfc  ^"     ■  '  :  that  the  old  ideas  gavo 

I  for  mar  of  the  universe  itself  *■; 

bat  that  heooeforlh  our  only  fulcrum  will  bo  **  the  sandJieap  of 
^^xpiirieaecs/*    If  anything  could  V       '       eve  the  des- 
** sand-heap*'  than  our  accuraulat*  Utary  expe- 

nbould  like  t-o  know  what  it  is.    In  the  case  of  the 
*    ~    ^    "-^  'liter  lack  of  cohesion ;  in  the  case  of  heredi- 
ion  is  of  their  very  nature.    Miss  Cubbe 
[  iliijs  |>er£©ctly ;  it  is  a  pity  she  should  have  written  as  ] 
lid  not, 
^We  are  very  far, therefore,  from  atlmitting  that*'  the  scientific 
i:  a  mine  under  the  deepest  foundations  of  mo- 

,  or  : ,.  IS  OS  impossible  for  a  man  who  holds  the  evo- 

idea  of  th©  origin  of  conscience  **to  cherish  a  great 

FSmbition  as  it  h  fur  '    ve  its  source."    If, 

one  hand,  science  n  ^  by  keeping  before 

the  Emits  of  the  possible,  on  the  other  it  stimulates  am- 

|l<  ■     "  iie  conviction  that  certain  t'' 

tin  of  attainment  if  the  ri  _ 
There  was  a  time  in  the  history  of  science  when  men  were 

''     '      ^  '    ^  ^        .Id  ;  that  particular 

Uy  cliimerical;  but 

i  that  science  to-day  discourages  efTort  in 

^necisely  so  in  the  moral  region:  we  no 
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longer  expect  to  work  miracles,  but  wo  do  expect  and  hope  bj 
wisely  concerted  measures  to  accomplish  better  and  greater  resulta 
than  were  over  accomplished  by  the  enthusiasms  and  fanaticismi 
of  the  past.    Miss  Cobbe  says  that  "  the  man  of  science  may  be 
anxious  to  abolish  vice  and  crime,  .  .  .  but  he  has  no  longing  tc 
enthrone  in  their  place  a  lofty  vii'tuo  demanding  his  heart  and 
life's  devotion;    He  is  almost  as  much  disturbed  by  extreme  good 
ness  as  by  wickedness."    Is  not  this  weak  and  almost  meaning- 
less language  ?    What  is  meant  by  "enthroning  a  lofty  virtue"  iz 
the  place  of  vice  and  crime  ?    The  phrase  has  a  fine  sound,  but  i1 
seems  to  be  a  case  of  prcvterea  nihil.    What  a  man  of  scieno 
would  like  to  see  would  be  a  society  organized  and  governed  ao 
cording  to  the  best  knowledge  of  the  time.    He  would  like  to  sa 
the  laws  of  life  and  health  respected,  justice  maintained  amon( 
men,  and  free  scope  given  to  individual  development.     As  to  th 
lofty  virtue  which  Miss  Cobbe  so  strongly  desiderates,  the  scien 
tific  man  would  like  to  do  away  with  the  necessity  for  it  by  t 
general    leveling  up  of  human  life.     He  believes,  with    Jeai 
Jacques  Rousseau,  that  prudence  is  a  viiiuo  which  enables  us  t< 
dispense  with  many  others ;  and  that,  if  the  human  race  could  b 
taught  prudence,  great  reformers  and  missionaries  might  have  w 
easy  time  of  it,  and  perhaps  be  enabled  to  practice  a  little  of  thei 
charity  at  home — an  excellent  starting-point,  according  to  th 
proverb.    The  scientific  man's  ideal  is  necessarily  a  prosperou 
community  of  fairly  self-sufficing  individuals,  not  a   world  o 
misery  lightened  by  the  angel  visitations  and  exertions  of  a  fei 
heroic  souls.    Some  may  think  bis  ambition  a  low  one,  but  h 
does  not  feel  it  to  be  so  himself ;  he  does  not  really  see  how  an 
one  who  wishes  well  to  the  mass  of  his  fellow-men  can  have  an 
difTerent  ambition. 

"Another  threatening  evil  from  the  side  of  science  is  tl 
growth  of  a  hard  and  pitiless  temper."  So  Miss  Cobbe  ;  and  thi 
in  face  of  the  fact  that  never  in  the  history  of  the  world  was  thei 
so  much  sympathy  with  suffering,  or  so  ready  a  recognition  ( 
the  rights  of  humanity,  as  there  is  to-day.  Reference  is  made  t 
certain  vague  charges  brought  in  an  anon}Tnous  book  agaiiiJ 
hospital  physicians  and  students;  but,  even  admitting  thei 
charges  as  true  in  some  substantial  measure — and  we  should  I 
sorry  to  do  so  without  further  proof — no  good  reason  can  be  a 
signed  for  charging  on  the  scientific  world  at  large  a  morbid  ten 
l)er  displayed  by  a  few  representatives  of  one  single  professio: 
Compare  the  average  practicing  physician  of  to-day  with  tl 
Slops  and  Sangrados  of  former  times,  and  we  fancy  there  is  i 
visible  falling  off  in  humanity  or  any  other  respectable  qualit 
What  can  not  be  denied  is  that  science  has  done  a  great  work  i 
mitigating  suffering  and  lengthening  human  life;  and  it  woo] 
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1  if  the  minu^HTs  uf  these  hemifits  wore  them* 
Mslves  in**  to  the  Xfbvy  u])jects  of  their  labors. 

Finally,  joining  hands  with  M*  tie  Laveleye,  Miss  Cobbe  do- 
danss  that  science  destroys  religion.  The  only  reply  to  give  on 
this  point  is  just  this:  that,  if  science  and  religion  are  natural 
t»M>inii«5,  one  must  destroy  the  other ;  that  if  they  are  not,  if  eacli 
has  its  l)asis  in  nature,  then  neither  will  destroy  the  other; 
bul^  after  a  mutual  adjustment  of  their  claims,  each  will  con- 
^nd  str  I    the  other.      Science  is  nothing  else  than 

wlgi^  ol  .  .1  t.s  and  laws  of  the  universe.  If  religion  can 
not  survive  the  acquis^ition  of  such  knowledge  by  mankind,  then 
it  most  porUh ;  but  wo  ehould  l>n  norry  to  affirm  that  its  position 
is  §o  pr«?cariou«.  One  thing  is  certain,  Science  can  not  go  back, 
Bbe  had  begun  a  series  of  interpretations  of  the  great  book  of 
Kattic  *  '  f»rove  to  be  of  ever-increasing  interest  from  year  to 
J6ar.  lU  not  stop  in  this  career.    The  book  has  only  been 

fairlj  openi=»d ;  the  true  key  to  its  hieroglyphs  has  just  been  found ; 
If.^  .  ^  .*  ,1  ..,!({,  already  achieved  by  means  of  the  knowledge 
a  of  advanl^igo  in  the  present  and  of  promise  for 

Uke  fuiuro;  what  is  there  to  do,  therefore,  but  to  go  forward? 

* Tiay,  ais  individuals,  fall  into  many  errors,    Thoy 

L^  the  true  dignity  of  their  calling;  they  may  bo 
ti!  d  by  party  spirit  or  by  personal  aims;  tliey  may  be 

111.,,  ,.  ,.,  ..aaisters  of  the  truths  which  they  deliver*  But  sci- 
Goce*  what  is  it  but  truth  ?  And  what  is  the  Bcienti6c  spirit  but 
tl  *  that  bowB  to  truth?    To  all  who  are  dissatislled  with 

IL  ^  -  lit  currents  of  thought  we  would,  therefore,  say ;  "  Criti- 
ciM»  tueti  a*  uiiich  as  you  please.  Point  out  their  errors,  their  fail- 
ing; >  '  '  1  moml,  with  all  needful  severiiy.  Hold  up 
ibeat  ^  h  you  think  their  lives  and  thoughts  ought 
to  bo  govemml*  Criticise  thooriog,  too.  Let  nothing  pass  unchal* 
rl  -V  ^  tliat  you  are  not  sfitisfie<l  is  true.  Let  no 
MO  popularity  of  certain  modes  of  thought, 
Setor  you  from  oxprt^ssing  your  dissent  from  what  you  do  not  be- 
li*"-  '''*^  *  not  put  yourselves  hopelessly  in  the  wrong  by 
at  .  or  by  abusing  the  scientific  spirit  You  will 
g  '  it,  but  will  merely  darken  your  understandings, 
a*  ^*~  out  from  the  light  that  is  ready  to  lighten 
e*  *  into  the  world.  Science  will  abide.  It  has 
tlan>'  -C  rocks,  and  draws  its  aliment  from  uni- 

fttval  «.....-.     ...     alific  spirit  will  abide,  admonishing  men 

cif  their  errcira,  and  leading  them  into  all  truth.  It  is  wise  to  be 
vtcou  such  powers  as  these;  even  now,  while  you  are  in 

the  V  t  them,  make  terms  uf  f m  ^acc,  and  find  rest  to  your 

iOQla" 
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THE  SUANETIANS  AND  THEIR  HOME.* 

Br  DODGLAS  W.  FBESIIFIELD. 

ANEW  recreation-ground  is  wanted  for  those  of  our  country- 
men who,  without  being  travelers  by  profession,  find 
pleasure  and  refreshment  in  rough  travel  among  primitive  people, 
in  mountain  scenery  and  glacier  air,  in  that  sense  of  adventure 
and  discovery  which  is  afforded  only  by  unknown  countries  or 
virgin  lieights,  and  on  unmapped  snowy  chains.  To  such  trav- 
elers— or  vacation  tourists — I  offer  the  Caucasus.  Here,  if  they 
make  a  hobby  of  map  construction  Jind  correction,  or  of  any 
branch  of  natural  science,  or  of  linguistic  and  ethnological 
studies,  they  will  find  a  field  for  much  useful  work.  At  any  rate, 
th(iy  may  enjoy  themselves,  and  while  they  do  so  they  can  hardly 
fail  to  increase  knowledge.  The  country  has  been  brought  well 
within  the  reach  of  vacation  tourists,  of  every  one  with  a  two 
months'  holiday. 

Nineteen  years  ago  I  described  the  first  journey  of  exploration 
made  by  mountaineers,  in  the  technical  sense  of  that  word,  in  the 
Caucasus,  tlie  ascents  of  its  two  most  famous  peaks,  Elbruz  and 
Kazbeck,  and  the  general  character  of  the  snowy-chain  that  con- 
nects them.  In  July,  1887,  in  the  company  of  M.  de  Ddcliy,  and 
with  Alpine  guides,  I  revisited  this  noble  chain,  twice  crossed 
some  of  its  greatest  glaciers,  climbed  several  of  its  peaks,  and 
penetrated  many  hitherto  unknown  recesses.  In  the  course  of 
these  wanderings  the  mazes  of  the  central  group  were  unraveled, 
and  several  orograjjhical  problems  which  had  puzzled  interme- 
diate travelers  received  their  final  solution. 

For  the  moment  I  propose  to  limit  myself  to  some  notes  on 
the  scenery  and  people  of  a  single  district  of  the  Caucasus,  the 
mountain-<;irt  basin  of  Suanetia,  and  one  or  two  sketches  of 
travel  among  its  glaciers  and  snow-fields.  Suanetia  is  the  upper 
basin  of  the  Ingur,  a  river  which  flows  into  the  Black  Sea  a  few 
miles  (»ast  of  Sukkum  Kaleh.  It  is  about  the  size  of  the  valley 
of  Aosta,  forty  miles  long  by  fifteen  broad.  It  lies  between  three 
thousand  and  seven  thousand  feet  above  the  sea.  On  its  north 
run  the  snowy  ramparts  of  the  Caucasian  crest,  inclosing  in  their 
complicated  ridges  four  great  glacier  basins,  and  sending  down 
more  directly  toward  W\Qi  Ingur  or  its  tributaries  many  ice- 
streams,  such  as  the  Adish,  which  would  be  ranked  in  the  Alpfl 
as  glacriers  of  the  first  class.  These  ridges  are  composed  of  cry*- 
talline  rocks,  wliicli  show  the  tendency,  observable  in  the  AIpi 
(e.  g.,  in  tlio  Mont  Blanc  and  Pelvoux  groui>8),  to  arrange  t^*^ 

*  From  a  paper  read  before  the  Boyal  Geognphlcd  Sodflly,  lUnh  If  ^ 
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nmniits  in  doable  lines,  in  Iho  trongLs  between  wLicli  lie  vast 
mMSn  On  €*ither  flank  of  the  rigid  granites  lie  beds  uf  friable 
tchiiteyTV  r^n,  rounded  outlines  afford  a  striking  contract  to 

ito  8iK»ii'\  ^  ..  i>iees  of  the  great  chain  on  which  thuy  abut.  On 
the  south  Suanetia  is  fenced  in  by  the  lofty  slate  ridge  of  the 
Ijdla,  which,  running  parallel  to  the  main  chain,  attains  a  height 
of  awet  twelve  thouiiand  fc^et,  and  bears  very  considerable  glaciers 
towuril  liB  weetern  end.  In  this  direction  the  river  escapes^  be* 
tweeii  '  *   *  r  q  of  the  two  chains,  through  a  narrow  porphy- 

rtlie  J  it  18  not  at  present  passable  for  horses.     On  the 

Mrt  A  low»  grassy  down  (eight  thousand  six  hundred  feet),  only 
ibctoea  liundre«l  feet  above  the  highest  villages,  leads  into  a  path- 
ItM  tnasfio  of  forests  and  flowors^ — the  wilderness  in  which  the 
Skanes  Skali,  a  tributary  of  the  Kion^  has  its  sources^  Within 
tlie8&  ridgos  and  gorges  the  inhabitants  have  lived  for  centuries, 
bolal^  frnin  the  outer  world,  forgetting  and  forgotten. 

T'  tlrst  mentioned  by  Strabo,  under  the  name  of  Soani, 

tA  a  Y^'  „ . , .  .A  nation ;  but  Suaneti,  as  far  as  I  could  learn,  is  what 
they  now  c^ll  themselves.  At  the  last  census  they  numbered 
abcmt  twelve  thousand.  Over  one  third  of  the  race,  known  from 
tha  native  prince  who  ruled  over  them  as  the  Dadian's  Suane- 
tiaiidy  Ut0  on  tho  upper  Skeiu>»  Skali.  They  have  been  more  or 
bsai  ramv   ''     ^  mding  Mingrelianpopidations*   TheSua- 

nettana  a  »y  Pliny  and  Procopius.    Their  country 

was  reaenrnd  by  Chosroes  for  Persia  in  his  treaty  with  Justinian. 
It  '   d  to  Christianity  before  the  tenth  century,  and 

c^  uall  chapels  or  churches.    Seven   hundred  years 

igo  il  formed  part  of  the  kingdom  of  Queen  Thamara,  the  heroine 
who  occupies  the  place  of  Alexander  or  Charlemagne  in  Geor- 
ftaa  legend.  The  Suanetians  still  chant  ballads  in  her  honor. 
Soanalia  w>on  fell  off  from  the  Georgian  kingdom.  It  became, 
al  aomii  time  in  the  last  century,  wholly  unattache<h  Since  that 
thou  tha  district  Iwui  enjoyed  a  complete  form  of  communal  nile. 
l&Ksh  cor  ^^  up  of  several  villages,  originally  con* 

wlijii^  eiu .  .     .  i  of  the  si^ime  family  or  g^iis^  but  now  in- 

dadms  seveml  families*  Members  of  the  same  family  can  not 
btermar'        '"  *  ,.  rights  have  been  occasiona 

of  many  t  "i  a  woman  changetl  hands  or 

hnabandfi,  tho  parties  concerned  could  not  always  agree  on  the 
Talaa  in  cattl<*^the  Sua?  '  had  no  money — of  the  lady  ex- 
c!ainjrf*d.     Hence  arose  ,.  of  persons  and  batteries  of  tow- 

affairs  of  the  hamlet,  so  far  as  they  were  not  settled  by 

^- -     -   -   'ated  by  an  assembly  of  adult  maleei. 

Mil  red  for  a  y?ilid  di»ciH!'-»n.     The  for- 

rt,  in 
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arrant  sheep-stealers  and  cattle-lifters.     Strangers  met  with  m 
hospitality-    On  the  contrary,  it  was  the  custom  ti>  exaei  a  pay- 
ment from  them  for  passage,  and  the  custom  still  gurvires  Ib 
petty  demands  made  for  halting  in  a  remote  tillage.    This  Stiaiie* 
tians  may  fairly  be  described  as  reverted  paganiL    Some  Chfb- 
tian  rites — fasting  in  Lent,  and  the  use  of  the  sign  of  th6  cro®— 
they  have  doubtless  preserved.    But  these  survivals  seem  to  ok 
no  more  to  entitle  them  to  the  name  of  Christians  than  cn'^ 
midsummer-night  fires  constitute  us  sun-vrorshipers,    Tht^  .   — 
try  is  covered  with  small  churches  and  chapels,  dating  prolahlj 
from  the  eleventh  and  twelfth  centuries,  built,  unli" 
and  towers,  of  regularly  squared  blocks  of  lime^t 
is  sometimes  ornamented  externally  with  carving  or  an  ar- 
columns  in  low  relief.    The  bells,  as  in  Corsica,  a  '    I  i    m 

a  wooilen  frame  outside  the  church.     The  ah  r.  af* 

ranged  as  in  Greek  churches.  Long  before  Suanetia  bad  obt^iiii  I 
home-rule,  it  had  advanced  to  church  disestablishm  '^  ^  j'j 
priests  disappeared,  and  their  place  wt%s  taken  by  a   .  7 

caste  of  local  elders,  who  superintended  the  village  feasts  sv 
rifices.     The  ecclesiastical  property  was  sectdarized;  a 
vestry  assumed  its  control,  and  kept  the  key  of  the  church. 
no  longer  reserved  for  pious  uses,  served  principally  as  a  t  n 
house.    Inside,  in  heavy^  chests,  were  stored  the  sacred  ^'"'  ' 
images — some  of  them  beautiful  works  of  art — Per 
strange  three-sided  pieces  of  wood,  carved  with  old  G 
scriptions,  flint-headed  spears  and  arrows,  and  dozuns  vi  .. 
the  Caucasian  tur.    These  things  are  still  kept  locked  up*  and  it 
is  almost  impossible  for  any  stranger  to  see  them.    ITie  {vridlU 
having  been  disposed  #f,  services  and  sacraments  naturally  wtnl 
too.    Marriage  consisted  in  sowing  together  the  garmanls  of  lk<> 
bride    and    bridegroom;    baptism  was   travestied;    th^   azidtttt 
funeral  ceremonies  were  revived  or  continue<i    Many  graves  so^ 
round  the  churches,  but  others  are  found  under  partii^ular  is^CL 
It  is  obvious  that  tree- worship  survives  in  Suanetia*    lu  X^^  "^ 
ter  of  many  hamlets  there  is  a  venerable  tree  or  trunk — ^ 
birch,  or  cherry — under  which  stand  two  or  three  rude  ckiu^ 
Doubtless  these  are  old  places  of  assembly.    The  jv^  "'^T..  ,.r^i  ^u\ 
(on  the  authority  of  a  Mingrelian  priest)  to  vonerat 
bodies.    The  Suanetians  who  carried  our 
appeared  to  pray  to  and  praise  the  sun  li..   .   .^, . 
work  on  Friday,  Saturday,  or  Sunday,  thus  partially  i 
for  their  shortcomings  by  keeping  tho  Salihatbs  of  thri 
>n8. 
The  Suanetians  hiul  home-rulu  and  chureli  di 
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ibo  iii>piilat{an  to  increase  beyond  the  limits  that  their  tiirrilory 
wuald  «tipporU  Thoy  had  oven  caused  it  to  diminish.  Their 
gTHtinn  wns  Himiilt*  and  effecluah  Tht»y  put  a  pinch  of  ashes,  at 
birilt,  into  th«j  mouths  cif  all  tfuperfluoua  female  babitis.  They 
look  a  masculine  view  of  miperfluity.  At  the  last  census  there 
V  left  to  three  females  in  the  Ingur  Valley. 

,  ,  uere  it  exists — above  all,  primitive  poetry  and  local 
bfdlatfb — ciftea  gives  a  nearer  insight  into  the  condition  of  life  and 
ttMUlQiV '  '  *  "    '         rites  and  beliefs,     Dr,  Radde  has 

fortunait  i,  of  very  curious  Suanetian  bal- 

Iftdi^  «uch  fts  are  Btill  sung  under  some  ancient  tree»  or  on  the 
march  along  the  mountain-path-  They  celebrate  the  golden  time 
of  ThanmrSy  past  forays  across  the  great  chain  into  the  lands  of 
Uie  Baksan  Tartars,  or  among  the  Abkasiami  to  the  we^st 

Under  Ruasian  rule  a  change  is  slowly  coming  over  the  peo- 
ple; fichoolji^  perhaps  the  only  effectual  civilLzers,  are  doing  their 
work.  Everywhere  I  noticed  in  the  rising  generation  an  absence 
of  the  wiW-animal  expression  which  was  the  characteristic  of  the 
fr«i  StianeliauH  twenty  years  ago^  and  which  all  travelers  have 


.lUAoetiangaro  not  mainly  a  pastoral  people.    They  koop 

m  hw  flocks  of  nhtiep  and  herds  of  horses.  Bullocks  are  used  to 
i!r         '    "  1  are  eaten  in  winter.     But  flotks  and  herds  are 

pi  ;imong  the  Tartars  Vwyond  the  chain,  on  the  high 

pastaros,  and  consequently  there  are  no  patlis  to  them*  To  reach 
tl  /  '    -ins  you  must  find  and  follow  almost  untrace- 

a:  Pigs,  the  smallest  breed  I  ever  saw,  and 

gooiB  wander  rouml  the  homesteads,  which  are  guarded  by  dogs. 
The  villages  are  surrounded  by  barley-fields  fenced  in  with  neat 
vattUiig*  Thi§  paths  between  them  are  pleasant,  and  less  stony 
titan  uioi^t  Alpine  mule-roada.  The  inhabitants  havt>  learned  to 
diliivati^  potab:»oa  and  other  vegetables.  They  cut  a  certain 
•moimi  of  hay  on  the  high  pastures.  Sometimes  tlioy  cross  the 
diain  in  «umin»>r,  and  let  themselves  out  as  labon^n'^  to  the  iudo- 
\bd%  TartmTs ;  but  there  is  no  love  lost  between  them.  The  Muj5- 
ndmans  look  on  the  Suanetians  with  contempt  as  pig-eaters.  I 
Ward  the  Suanetians  hiss  "  Cherkess  I  **  at  our  K  ''  '  \  ; 

ind  the  Cossack — a  mild  and  amiable  creature,  1 1  hq 

iar  idea  of  a  Cofisack — despised  and  distrusted  every  Snant*- 
ttom  of  his  soul.    A  race-hatred  of  centuritv- 
r  taashea 

y  is  the  marked  type  characteristic  of  the  Suanetians. 

'       '       -    *     _      ~  *  bull-like,  was  like  a  figure  from 

thn*e  men  who  led  our  baggago* 

id  had  something  of 
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or  ib»  t0vn»  of  Si 


Ekt  g^BSt^    Fair  men  with  tawny  huA^!i 
&!zd  wwB  a  tBttered,  dark,  stumpy,  noV 

of  the  womea  are  Tarioui. 
■ka  and  foresta,  what  Mnkn 
B  Ute  local  architecture.    The 
frodooed  are  as  ^-^  ^ 
of  Oit  fobber  barons  are  tc 
a  GfttiigiiMt^>  to  those  who  wander  in  \ 
Boteilraasdj  faatastic  can  be  tmai"' 
VawenA  hmiwlgta     Mestia  alone  haa  serentjr  tc*^ 
liorlrlodiei^iBethi^Udikalahoiii  fifty,  and  two 
Lei  mm  trj  to  describe,  from  a  sketch,  a  stret . 

of  tka  hamVlH  of  Ushktil,  seTen  thoQsai 
Urn  flea.    The  huose  ia  a  aquare  hlock,  built  of  irrt^^uLiJ 
of  data  and  aiale-iorfed.     The  only  windows  are  stoal] 
high  up,  and  nncloged.    The  smoke  escaped  through  tk 
Birth-bark  lorches  are  used  at  night,    A  wooden  punnipt 
of  bdsg  cut  dowA  in  eaee  of  anergency,  leads  to  tb 
of  refogow    Let  us  enter  the  hoose :  it  cotu^iBts  of  one  hip 
ligbted  room ;  two  or  three  rude  stones  form  the  hearth  ;  thcfi 
are  a  few  rough  wooden  benches  and  stoola  on  the  earthen  flour; 
in  the  comer  is  a  raiaed  wooden  platform  with  skins  and  cusbioa% 
the  famQy  conch.  Grofang  up  a  dark  passage,  we  reach  the  torn. 
Ladders,  easaly  remorable,  reach  from  story  to  story.    The  Ijiddss 
are  dioi%  and  to  gain  each  story  one  is  compelled  to  scramble  ip 
projecting  stones  left  in  the  walL    Skutls  of  wiid  goats,  and  od)9 
odds  and  ends,  lie  about  on  the  landings^    On  tlio  tup  story  wt^ 
loop-holes  for  firing.   These  towers,  unlike  the  chun^hes^  are  bttOt 
of  uDtrimmed  black  slates,  generally  whitewashed^    At  UeUnd, 
howerer,  there  are  two  castles,  one  6fty  the  other  five  huiufatd 
feet  above  the  village  (attributed,  of  cc'  ThaotanK 

in  which  the  black  slate  has  been  left  id  r*    la  tl» 

lower  castle  I  found  a  ruined  chapeL     The  higher  castle  om^ 
mands  a  view  of  the  pass  to  tl     ^'  ^"^  "    * 

have  been  the  defense  of  this 
sanio  Nichoradse,  a  native  of  Uishkul,  and  a 
methat  in  ancier^  '^-^^ -^all  the  families  in  a\nj;i^^*  >^ .  n    ^huh 
to  assist  their  i  who  wan  buildii^cr  »  t*nvf^r,  hut  iliat  dw 

new  towers  had  been  rait 
in  his  memory,    Ason*v .......  o. »,*,•*•*  ,a^-^».^;.^  ^*.. . 

ent  gc^nerution  at  Chamonnix. 

"Savage  Suji 
man  for  the  m<   .   .   -  ...    ,  ..-.^.    ..  _.    ....      ... 

in  one  sense  appropriate,  seems  to  me,  so  far  as 
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^^^^w  LI    It-  of  the  Caucasus  into  the  wooded 

PIQ^  -    .ih>    iiiiadoWH,  and    neatly   fenced  barley- 

ddk  Compared  witb  the  warrens  or  stone-heaps  which  serve 
Il0  Tartars  of  the  northern  valleys  for  dwellings,  even  the 
K^irored  villages  have  at  a  distance  a  false  air  of  civilization, 
Qftoctiii  in  June^  in  tiie  flower-time  of  the  rhododendrons  and 
iftleiyf,  and  ugain  in  October^  when  the  azalea-leaves  are  red^  and 
10  bireltes  lotolden  against  fresh  autumn  suows,  must  be  one  of 
Ml  V  'lie  world.   Spaciousness, sunniness,  variety,  are  the 

pntL,,.,    1 lies  of  Suanetian  landscapes.    The  great  basin  of 

Ingnr^  forty  miles  long  by  ten  to  fifteen  broad,  is  broken  by 
ridgM  that  approach  the  snow-line,  and  the  long,  undulating, 
spurs  that  divide  the  glens,  in  place  of  narrowing  the  hori- 
on,  furnish  in  their  soft  lines  the  most  effective  contrast  possible 
D  th©  icy  pealgi  and  rigid  precipices  of  Shkara  and  Tetnuld,  of 
^ahbe  and  the  Leila.  From  the  varied  beauty  of  forests  and  flow- 
the  eyes  are  carried  at  once  to  the  pure  glaciers,  which  hang 
ko  allrer  fftaim  on  the  green  lower  slopes  of  the  snowy  chain, 
lie  iitmo*rphere  has  none  of  the  harshness  of  that  of  Switzerland 
The  breezes  from  the  Black  Sea  bring  up  showers 
md  iu.r»  .ire  to  soften  the  outlines  and  color  the  distances ;  the 
rtod  from  the  ateppe  suffuses  the  air  with  an  impalpable  haze, 
hroogh  which  the  great  peaks  glimmer  like  golden  pillars  of  the 
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iiufi  first  five  yean*  of  this  century  are  notable  in  the  history 
L  of  r^^-  -  *  energy,  not  only  for  the  work  of  Leslie^  and  for 
ole»  by  WoUaston,  Ritter,  and  others,  of  the  so-called 

ckemical  '  ray  1  \  -nd  the  violet,  but  for  thp  appearance  of 
^^yc^  r\,  t  ,T...r^.  ru-i;>Ufcblisliiug  the  ondulatory  theory,  which  he 
adi  I'd  in  regard  to  light,  but  which  was  obviously 

oiluted  Uj  4iileci  most  powerfully  the  theory  of  radiant  energy 

Wa  are  now  in  the  year  1804,  or  over  a  century  and  a  quarter 
□e  the  corjiuscular  theory  was  emitted,  and  during  that  time  it 
li^  STTidTiallv  irrown  to  be  an  article  of  faith  in  a  sort  of  scientific 
S'etwtou  has  come  to  be  looked  on  as  an  infallible 
*  '      '      '     1i  no  doubt  is  to  be  tol- 

ridge  in  the  year  1668, 

liiatfft  ftddMH  Iwfor*  %hm  AnieHe&ii  AiAOGtattoo  for  the  Mranceaieiit  of  MiiH*»^ 
Bi.  \  ajs^m  ii,  f Mi*    Acpriaied  from  ^*8cieiioe.^ 
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when  the  obscure  young  student,  in  no  way  conscicms  of  his  J 
pontificate,  takes  his  degree  (standing  twenty-third  on  the. 

graduates),  we  should  probably  find  that  he  had  ab      '      i| 
certain  novel  ideas  about  the  undulatory  theory  oi  ..^ 
at  any  rate  promulgates  a  few  years  later,  and  afterward, 
with  many  difficulties,  altered,  as  we  now  I 

Probably,  if  we  could  hare  heard  his  ^ 
would  have  told  how  sorely  tried  he  was  between  tbo^ 
ions,  and,  while  explaining  to  us  how  the  wavering  >» 
to  lean  as  it  did,  would  have  admitted,  with  the  m<> 
to  such  a  man,  that  there  was  a  great  deal  Uy  \m  saiti  on 
side.  We  may,  at  any  rate,  be  sure  that  it  would  not  bu  U 
lips  of  Newton  himself  that  we  should  have  hrnl  this  auoc 
as  a  belief  which  was  to  be  part  of  the  rule  of  faith  to  any  \ 
science. 

But  observe  how,  if  Science  and  Theology  look  askance  i 
other,  it  is  still  true  that  some  scientific  men  and  some  tl 
have,  at  any  rate,  more  in  common  than  either  is  ready 
for  at  the  beginning  of  this  century  Newton's  followers,  fa 
tolerant  than  their  master,  have  made  out  of  this  mode 
a  scientific  pontiff,  and  out  of  his  diffident  opinions  a 
dogma,  till,  as  years  go  on,  be  comes  to  be  cited  as  so  info 
that  a  ([uestioning  of  these  opinions  is  an  offenso  deservi 
communication. 

This  has  grown  to  be  the  state  of  things  vk  1801,  when  Yc 
a  man  possessing  something  of  Newton's  own    ^^   "v^ss,  vea 
to  put  forward  some  considerations  to  show  undu 

theory  may  be  the  true  one,  after  all.     But  the  prevalent 
orthodox  scientific  faitli  was  still  that  of  the  material  nati: 
light;  the  undulatory  hypothesis  was  a  heresy,  and  Young  a 
tic.    If  his  great  researches  had  lx*en  revi  \t^ 

brother  worker,  who  had  himself  trodden  i  .-v  ..,..  tj 

covery,  he  might  have  been  treated  at  least  Int 
then,  as  always,  the  camp-followers,  who  hml  n*  n 

front,  shouted  from  a  safe  position  in  tlie  rt^ar  t<  i.-im 

dust  of  the  fight,  that  he  was  not  proceeding  according  to  I 
proved  rules  of  til'  '  '  '  \ 

the  public  and  th+>  ; 

If  you  wish  to  hear  how  the  «5ientifio  heretic  shtmJd  be  rel 
for  his  foUy,  listen  to  on-       '  ^  i 

having  a  smattering  of  e^ 
branch  of  knowledge,  was  judged  by  i 

be  the  fittest  ir* -  f^r  to  it.  of  the 

I  mean  Henr}  urn,  the  future  1 

the  universal  critic,  of  whom  it  wn-^  •     - 
known  a  little  law,  ho  would  have  k^iowii 
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H  I     vt'rful  "Edinburgh  Review**  for  liis  pul- 

pl:,  .  X  .  .  [.  !,._-,  great  memoir  as  follows:  "This  paper 
contftnui  Doihing  which  de8er\'e8  the  mime  either  of  experiment  or 
diicovory ;  and  it  ia,  in  fact,  destitute  of  every  species  of  merit* 
•  .  .  The  paper  which  stands  first  is  another  lecture,  containing 
more  fanciea^  more  blunders,  more  unfounded  hypotheses,  more 
t^mtn^t.ai^  lictiuns,  •  •  ,  and  all  from  the  fertile  yet  fruitless  brain 
mal  Dr.  Young,  In  our  second  number  we  exposed  the 
II  '    "    -  writer's  '  law  of  interference/  as  it  j>leases  him 

tc»    ^ -     -    most  incomprehensible  suppositious  that  we  ro- 

member  lo  have  met  with  in  the  history  of  human  hypotheses/' 

There  are  whole  pages  of  it,  but  this  is  enough ;  and  I  cite  this 
pMBige  among  many  such  at  command,  not  only  as  an  example 
of  the  way  the  nndolatory  theory  was  treated  at  the  beginning  of 
this  century  in  the  first  critical  journal  of  Europe,  but  as  another 
esMiiple  of  the  general  fact  that  the  same  thing  may  appear  in- 
IruiskmUy  absurd«  or  intrinsically  rciisonable,  according  to  the 
jmat  of  grttcH9  in  which  we  hear  of  it.  The  gre^it  majority,  even 
of  «todi»fit*  nf  w^onctv  must  take  their  opinions  ready-made  as  to 
iciets'  ^ ;  each  knowing*  so  far  as  he  can  be  said  to  know 

«iytL;«^.ft  «.  ...  ^^  hand,  only  that  little  corner  which  research  has 
made  ipoci&lly  his  own.    The  moral  we  can  all  draw,  I  think,  for 

In  epite  of  sruch  eriticism  as  this,  the  undulatory  hypothesis  of 
tight  made  rapid  way,  and  carried  with  it,  one  would  now  say,  the 
moo&mu\  '  '^0  that  radiant  heat  was  due  to  undulations  also. 
ThiA  wa#^  '  r,  no  legitimate  inference  to  those  to  whom  ra- 

diant hual  was  still  a  fluid ;  and  yet,  in  spit^  of  al],  the  modem 
now  bejginii  to  make  visible  progress. 
miirked  «lop  \a  taken  abcjut  1811  by  a  young  Frenchman,  De 
la  Roche,  who  deeerves  to  be  better  remembered  than  he  is,  for  he 
ele«riy  antioipated  soma  of  Melloni's  discoveries.  De  la  Roche 
ta  parliirular  shows  that  of  two  successive  screens  the  second  ab- 
inrt^  heiil  in  a  lees  ratio  tlian  the  first ;  whence  he»  before  any  one 
eW,  I  bel^'  '  '  ^rivee  the  just  and  most  important,  as  well  as  the 
Umhi  moe^^  onception,  that  radiant  beat  is  of  different  kinde. 

He  eeet  aUo  thai,  a^  a  body  is  heated  more  and  more,  there  ia  a 
(mdttal  and  oootinual  advance  not  only  in  the  amount  of  heat  it 
«adii  oot^  but  in  the  kind,  so  that,  as  the  temperature  attll  riaee^ 
the  radiant  heat  beoomee  light  by  imperceptible  gra<lations;  and 
he  oondades  that  beat  and  light  are  due  to  one  simple  agent, 
which«  as  the  temperature  rises  yet  more,  appears  more  and  more 
a-  ■     *  f  be  luminous  radiation  is  absorbai,  reappeara 

ar  uf  it,  he  observes,  })asse«  even  tranaparaat 

irrf«*Q«  at  low  temjicmturee,  but  more  and  more  does  so  as  the 
temprmtore  rises.  All  this  is  a  truism  in  1888,  but  it  is  admirably 


3B8 


THE  POPULAR  SCIENCE  MONTBLT. 


new  as  well  as  true  in  1811 ;  and  if  De  la  Roche  1  -  ^  ?.ftj  ] 
moved  by  an  early  death,  his  would  have  not  ^ 
the  greatest  name  of  the  century  in  the  history  of  our  subjai; 
honor,  however,  which  was  in  fact  reserved  for  another* 

The  idea  of  the  identity  of  light  and  radiant  heat  had  by 
time  made  such  progress  that  the  attempt  to  polarize  the 
was  made  in  1818  by  Berard.    We  have  just  seen  in  H 
case  how  the  most  sound  experiment  may  lead  to  a  wrong 
sion,  if  it  controverts  the  popular  view.    We  now  have 
verse  of  this  in  the  fact  that  the  zeal  of  those  who  are 
the  right  way  may  lead  to  unsound  and  inconclusive  e: 
for  Berard  experimentally  established^  as  it  was  supp; 
that  obscure  radiant  heat  can  be  polarised.     So  it  cm^ 
with  such  means  as  Berard  possessed^  and  it  was  not  till  i 
years  more  that  Forbes  actually  proved  it    At  this  time^ 
fairly  we  seem  embarked  on  the  paths  of  study  which  aw 
to-day,  aud  while  the  movement  of  the  main  body  of 
the  right  direction,  it  is  yet  instructive  to  observe  how 
men  are  still  spending  great  and  conscientious  labor,  th<*ir 
in  which  is  to  advance  the  cause,  while  the  efft  •  ■< 

the  little  which  has  been  rightly  done^  and  to  m*^*.  .*  *  ./^^ui 
have  begun  to  go  right. 

As  an  instance  both  of  this  and  of  the  ?^ 
apparatus,  we  may  remark — after  having  nut.  . 
of  obscure  heat  to  pass  through  glass,  if  complet4?ly  i 
would  be  a  strong  argument  in  favor  of  ita  V 
that  De  la  Roche  and  others  had  indicated  th. 
which  we  now  know  they  were  right) — ^that  at  this  stagt^of  < 
1816,  Sir  David  Brewster,  the  eminent  physicist,  made  a 
exi)eriment8  which  showed  that  it  woiijd  not  so  paaa  T^o  \ 
later,  in  view  of  the  importance  of  the  theoretical  iva 
Baden  Powell  repeated  his  observations  with  great  cai^l 
firmed  them,  announcing  that  the  earlier  experiinenll 
wrong,  and  that  Browster  was  right.  Here  all  theoe  yi« 
8<:dentious  work  resulted  in  establishing,  so  far  as  it 
established,  a  wholly  wrong  conclusion  in  plac«  of  a  fi^ 
already  gained.  It  may  be  added  that,  w5i 
ratus,  the  passage  of  obscure  radiant  heat  ihr  ,.^..  ^  ' 
made  convincingly  evident  in  an  experimont  which 
a  single  second. 

We  are  now  arrived  at  a  time  when  the  mi>ilf rn  rra 
and  in  looking  back  over  one  httndn>d  aiid 

of  •    ' 

TesB  of  science  lo  that  of  an  army,  which  mo 

loss  of  occasional  man^bnt  on  Iha  whole  victoriJiif 
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!    -   I  misleading;  and  I  state  this  more  con- 

'     -h^    there  are  many  in  this  audience  who  did 

I  knowledge  of  nature  from  books  onlyj  but  who  have 

*^  '^  troth  thomaelves;  and,  speaking  to  them,  may  I 

%y  *  >6  who  have  so  searched  know  that  the  most  honest 

mad  the  m4->«t  patient  striving  have  not  been  guarantees 

mbiakidty — ^mistake^  which  were  probably  hailed  at  the 

\  mcc680e6  ?    It  was  some  one  of  the  fraternity  of  seekers^ 

mre,  who  said,  "  Show  me  the  investigator  who  has  never 

miiiiake,  and  I  will  show  you  one  who  has  never  made  a 

rery."* 

To  haV0  »een  the  whole  scientific  body,  as  regards  this  partic- 

>  0dGiu?e  of  railiant  energy,  moving  in  a  mass,  in  a  wrong 
ttoo,  for  a  century ;  we  have  seen  that  individuals  in  it  go 
air  '    '  '  ithsof  error;  and  we  can  only  wonder  that 

M^  in  which  such  a  real  advance  is  made  as 
oura 

ui  ill  }>y  the  works  of  many,  but  nioro 
I  the  fact  that  in  the  year  1801  tht^iM 
into  the  world  at  Farma  an  infant  who  was  bom  a  physicist, 
miliar  m  l>orn  a  poet ;  nay,  more ;  who  was  b<im,  one  might 
\  devotee  of  one  department  of  physics — that  of  rmiiant  heat ; 
Affect4Ml  in  his  tonderast  years  with  such  a  kind  of  preco- 
I  |NM«ioii  for  the  subject  as  the  childish  Mozart  showed  for 
H#  wa»  ready  to  sacrifico  everything  for  it ;  he  struggled 
Igb  untold  difficulties,  not  for  the  sake  of  glory  or  worldly 
it  for  radiant  heat*s  sake ;  and  when  fame  finally  came  to 
1m  had  the  right  to  speak  of  himself,  he  wrote  a  preface 
imDected  researches,  which  is  as  remarkable  as  anything  in 
rka.    I©  this  preface  he  has  given  us,  not  a  summary  of  pre- 
memoirs  on  the  subject,  not  a  table  of  useful  factors  and 
i>,  not  a'      '  at  all  that  an  English  or  American  scien- 

^il«fttlse  us  gins  with,  but  the  ingenuous  story  of  his 

lov^t  of  his  lx)yish  passion  for  this  beloved  mistress ;  and  all 
.  with  a  trust  in  us  his  rea<lers  which  is  beautiful  in  its  chUd- 
confidenoe  in  our  s\Tnpathy»    I  must  abbreviate  and  injure 
to  quoter;  but  did  ever  a  learned  physical  treatise  and  coK 
of  useful  tables  begin  like  this  before  ?^ — 
*•  1  wsA  bi>m  at  Parma,  and  when  I  got  a  holiday  used  to  go 
"  the  night  before  and  go  to  bed  early,  so  as  to  get 
..iWTi,    Then  I  used  to  steal  silently  out  of  the  houst», 
,  with  bounding  heart.,  till  I  got  to  the  top  of  a  little  hiBt 
to  set  so  as  to  look  toward  the  east/'    There, 

he  ufte*  ,  "  stillness  of  nature,  to  wait  the  rising 

>  and  f«*el  his  att4>ntioti  rapt,  less  with  the  glorious  spectacle  of 
momiuK  light  ii»ulf  ihsai  with  the  sense  of  the  mysterious 
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heat  which  acLomptinied  its  beama,  and  brought  ?'  -^ 

necessary  to  our  lifo  and  that  of  all  nature  than  tL  itaelf. 

The  idea  that  not  only  mankind,  but  nature,  would  pftri^ 
though  the  light  continued,  if  this  was  divorced  from  heat, 
a  profound  impression,  he  tells  us,  on  his  childish  nnud. 
statement  that  such  an  idea  could  outer  with  d-  jg 

into  the  mind  of  a  child  will  perhaps  8eem  impr^w.,..  ,-    ;o 
It  will,  however,  be  comprehensible  enough  to  «omo  here*,  I 
no  doubt. 

Is  there  some  ornithologist  present  who  remembers  a  quil 
fantile  attraction  which  birds  posseBsed  for  him  above  all 
of  the  animated  creation;  some  chemifit  whofte  i 
tions  are  of  the  strange  and  quite  abnormal  intert^i- 
child  in  making  experimental  mixtures  of  every  kind  of  ; 
household  fluid  and  solid  ;  sumo  fistronomer  who  remt  ■ 
a  very  little  creature  that  not  only  the  sight  of  ihe  s 
any  work  on  astronomy,  even  if  utterly  beyond  his  chitdi«h  i 
prehension*  had  an  iiAcomprehensible  attraction  for  him  f 
not  add  to  the  list.    There  are^  at  any  rate,  many  h*-T»*  wh»>^ 
understand  and  believe  Melloni  when  he  telk  how  * 
heat,  commonplace  to  others,  was  wonderful    to    Li:- 

thought,  and  wrought  a  charm  on  it  such  that  he  could 

wood  burn  in  a  fireplace,  or  look  at  a  hot  stove,  without  ttd  ( 
ing  his  mind,  not  to  the  fire  or  iron  itself,  but  to  tha  mj 
efSuence  whicli  it  sent. 

This  was  the  youth  of  genius ;  but  let  it  ^  ' 

in  research  is  to  be  argued  from  such  pn  i     . 
it  can  add  to  them  that  other  qualification  of  Renin?  whiehj 
caused  it  to  be  named  the  faculty  of  taki 
loni*s  subsequent  labors  juJ^tified  this  last 
can  not  speak  of  them  here,  further  than  to  sny  that, 
over  a  large  part  of  his  work  myself,  with  m*  * 
with  better  apparatus,  he  seems  to  me  the  in; 
dents  of  our  subject,  who,  in  refercuoo  lo  what  he  accompl 
made  the  fewest  mistakes. 

Melloni  is  very  great  as  an  experimenter,  and  tyw*^  tnii^ 
his  success  to  the  use  of  the  newly  invented  therr 
partly  his  own.    I  can  here,  li'  *•  -^  tr,  gpeak  only  -^ 
and  of  but  two  of  these — on©  ^*  Inxown  ;  the  other  J 

more  important,  singiilarly  litllr 

with  him.    The  first  is  the  full  rcc  ^. ,. 

ticipated  by  De  la  Roche,  that  radiant  hiMil  is  of 

that  the  in\nflible  ^lons  dif^ 

those  of  light  do.  a  not  or  , 

▼lanted  a  felicitous  term  for  it,  which  did  a  gr^at 

oti  roooguition— the  term  "  thonnochroeo/*  or  btaviHJuiur 
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OS  to  ramember  that,  as  the  visible  and  apparently  simple 

7ik  of  light  is  found  to  havo  its  colors,  so  radiant  heat, 

ivt&ible  bat  apparently  simple  emanation,  has  what  would 

lors  to  an  eye  that  could  see  them.    This  result  is  well  known 

inectioa  with  MellonL 

lie  other  and  the  greater,  which  is  not  generally  known  as 

>ni^8»  is  tho  generalization  that  heat  and  light  are  effe<"ta  of 

id  the  .same  thing,  and  merely  different  manifestations  of  it. 

^t<»  thi^  important  statement  as  closely  as  possible  from 

.words.    They  are  that  ''Light  is  merely  a  series  of  ccdo^ 

^ons  sensible  to  the  orfjans  of  sight,  or  Vice  Versa,  the 

of  ohsctite  heat  are  veritable  invisible  radiations  of 

The  italics  and  the  capitals  are  Melloni'fl  own.    He  wishes 

no  ambiguity  about  his  announcement  behind  which  he 

ke  shelter;  and  he  had  so  firm  a  gra«p  of  the  great  prin- 

|thiit«  when  his  first  attempts  to  observe  the  heat  of  the  moon 

ho  persevered,  l>i>cause  this  principle  assured  him  that 

iixQm  wag  light  there  must  be  hoiit    This  statement  was 

in  18Wp  and  ought,  I  think,  to  insure  to  Melloni  the  honor 

the  firsft  to  clistinctly  announce  this  great  principle.    The 

il©nt  pa4«*cxi  apparently  unnoticed,  in  spite  of  his  ac- 

jod  authority ;  and  tho  general  belief  not  merely  in  dif- 

ititios  in  the  spectrum,  but  in  a  material  caloric,  con- 

I  strong  as  ever.    If  you  want  to  see  what  a  hold  on  life 

»  and  how  hard  it  dies,  turn  to  the  article  '*  Hoat/*  in  the 

ition  of  the  '*  Encyclopspdia  Britannica/'  where  you  will 

old  doctrine  of  c^oric  still  in  possession  of  the  field  in 

and  still  later,  in  the  generally  excellent  "*  English  Ency- 

'*  (cnlitiuu  of  18*>r)»  the  doctrine  of  caloric  is,  on  the  whole, 

to  tho  undulatory  hypothesis.    It  is  very  probable  that 

traces  of  it  yet  liir  tmong  us; 

,  perhaps,  even  yet  4  ;  id,  though 

ly  grown  so  craxy,  and  stiff  in  the  joints,  that  he  can  now 

^pUgrima  no  more. 

f  far  aa  1  know*  no  physicist  of  eminence  reasserted  Melloni's 
[lie  till  J.  W.  Draper,  in  1872.  Only  sixteen  years  ago,  or  in 
ras  almost  univ^ersally  believed  that  there  wore  three  dif- 
ities  in  the  spectrum,  represent<*d  by  actinic,  luminous, 
rays,  Drai»er  remarks  that  a  ray  consists  solely  of 
ibrations  whose  lost  rw?  vit^a  may  produce  either  heat 
ehemical  changit.  Ho  ust^s  Desc^rtes's  analogy  of  the  Yibration 
the  air,  n  d;  but  he  makes  no  mention  either  of  Des- 

rteB  or  of  ..^...  ..i,and  spe^Jcs  of  the  principle  as  leading  to  a 
odificj^tion  of  views  then  **  universally ''  held.  Since  that  time 
e  theory  has  made  such  rapid  -me  of  the 
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have  not 
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welcomed  it,  its  adoption  among  all  physicisia  uf  not^  may  b< 
dd  to  be  now  universal,  and  a  new  era  in  our  history  beguu 
with  it.  I  mean  by  the  recognition  that  Hi  -  *  •  -  ^-  ^  -- "  ^o* 
ergy  which  appears  to  us  as  "actinic/*  or  **  lu  i  al 

radiation,  according  to  the  way  we  observe  it  Heai  and  light, 
then,  are  not  things  in  themselves,  but,  whether  t!''^' — •*  Bi^iisa** 
tions  in  our  own  bodies  or  different  effects  in  oil  1^^,  nrri 

merely  effects  of  this  mysterious  thing  we  call  radiant  • 
without  doing  more  in  this  than  give  a  name  to  the  igii 
which  still  hangs  over  the  ultimate  cause. 

I  am  coming  down  dangerously  near  our  own  time— dagger 
ously  for  one  who  would  be  impai*tial  in  dealing  with  nami 
those  living  and  with  controversies  still  burning.    In  such  a 
review  of  this  century's  study  of  radi:  in  other  f 

than  light,  it  has  been  necessary  to  ['  .t  meat  ion 

labors  of  such  men  as  Pouillot  and  Becquerel  in  France,  of 
dall  in  England,  and  of  Henry  in  America,    It  1       ' 
to  omit  all  mention  of  those  who  have  advanceo  <*dg^ 

ratiiant  energy  as  light,  or  I  should  have  had  to  Kpeak  of  lal 
so  diverse  as  those  of  Fraunhofer,  of  Kirchhoff,  of  F^ 
Stokes,  of  Lockyer,  and  many  more.    I  have  made  no  i 
the  instructive  history  of  error,  of  many  celebrated  ex 

ixeeearches;  in  particular  of  such  a  problem  as  the  "^ 
at  solar  heat,  gi*eat  in  importance,  but  apparentjy  i 
solution,  yet  which  has  now  been  carried  on  from  gt^ueJi 
generation,  each  experimenter  materially  altering  the 
his  predecessor,  and  where  our  successors  will  probably  oo^ 
our  own  results  in  time.     I  hav- 

perimental  investigations,  like  i  ^^  - 

have  involved  immense  and  conscientious  labor,  and  have  a| 
ently  rightly  earned  the  name  of  **  - '      '    "  from  m 
only  to  be  recognized  by  the  next  n^  to  v 

worthy  result-a,  and  leaving  the  work  to  be  done  again  with 
methods,  guided  by  new  principles. 

In  these  instances,  painstaking  experiments  hnvf*  x^rnrodj 
sufficient,  less  from  want  of  skill  in  the  ii 
his  ignorance  of  principles  not  established  m  > 
to  interpret  his  experiments  ;  but,  if  tb^re  W' 
would  be  profitable  to  show  how  inex 
flourishes,  grows,  and  maintains  an  ap 
anoe  of  truth,  without  having  any  root 
5ite  one  instanco  of  this  last  f  ^ 

r-flfteea  ye^irs  ago  it  was  generall;  ;    ..     ,  ,  ...... 

phor©  acted  exactly  the  part  of  the  ghiss  in  a  li 

copt  th*^  warm  by  exerting  a  specijilly  powoxXui  i^U 
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I  had  been  trained  in  the  orthodox  scientific  church »  of  which 
I  am  b^ppy  to  be  still  a  member ;  but  I  had  acquired  perhaps  iin 
almost  un  '  t,  not  only  for  hor  <1  but  fcir  ht^r  least 

aayuigs.  :^y»  when  my  own  e-  n  is  did  not  agree 

with  the  recoived  dtatemeot,  I  concluded  that  my  experiments 
^ttist  be  wrong,  and  made  them  all  over  again^  till  springy  sum* 
^H^r,  autumn,  and  winter  had  passed,  each  season  giving  its  own 
^^btimonj;  and  thi^  for  successive  years.  The  final  conclusion 
^a«  irresistible,  that  the  universal  statement  of  this  alleged  well- 
known  fact  (inexplicahle  as  this  might  seem,  in  so  simple  a  mat- 
ter) was  directly  contradicted  by  experiment. 

I  bad  some  natural  curiosity  to  find  how  every  one  knew  this 
to  bo  a  fact ;  but  search  only  showed  the  same  sttitement  (that 
Qua  earth's  n'  re  absorl>ed  dark  heat  like  glass)  repeated 

trerywhere,  w  .:..  -  .^jlutely  nowhere  any  observation  or  evidence 
Vbatever  to  provo  it,  but  each  writer  quoting  from  an  earlier  one^ 
Mn  I  w&^    '  '       >  believe  it  a  dogma  superior  to  reason, 

and  rwti i    .  v nown  *'  Quod  semper,  qtiod  nhique,  quod 

ofr  omnibus,  crtdiium  est" 

""  "v.  I  appear  to  have  found  its  source  in  the  writings  of 
Y  who,  alluding   to   De    Baussure's    experiments   (which 

■bowed  that  dark  heat  passed  with  comparative  difficulty  through 
flaaa).  ^^  -•-  *i.^*^  |f  ^\^^  earth's  atmosphere  were  solid^  it  would 
acia.K  .     Fourier  simply  t^^kes  this  (in  which  he  is 

wholly  wrong)  for  grants! ;  but  as  he  is  an  authority  on  the 
theory  of  heat,  his  words  arc*  repeated  without  criticism,  first  by 
Poiaeon.  then  by  others,  and  then  in  the  text-books;  and,  the 
«f  it   by  age,  it  comes  to  be  lK*lioved  abao* 

Itiu... .  ,.  „  * .  :  ..  ,  :.  iiatever,  for  the  next  sixty  years,  that  our 
ateoepbens  is  a  powerful  absorber  of  precisely  those  rays  which 
il  mo     '  its, 

TIj     ,  act  here,  though  important,  is,  I  think,  quit^) 

nocHidary  to  the  query  it  raises  as  to  the  possible  unsuspected  in- 
flQimce  of  *•  rice,  when  we  do  not  reeognize  it 

ai  mch*  ich  is  doubtless  quite  logical  in 

balieTiog  in  traditions,  if  these  are  recommended  to  the  faithful 
by  aa  iuf  ''"^  *         ■  Ir»;  but  are  we.  who  have  no  infallil  '  %\ 

quHo  §af*  L^  all  we  do.  with  our  fond  persuasi^  .  ii 

tile  aeieatitlc  bo<iy  mere  tradition  has  no  weight  ? 

In  ertm  thiii  brief  sketch  of  the  growth  of  the  doctrine  of  ra^ 
diant  energy,  we  have  perhaps  seen  that  the  histoiy  of  the  prog- 
reaa  of  this  department  of  science  is  little  else  than  a  chapter  in 
(liat  larger  history  of  human  error  which  is  still  to  be  written, 
and  which^  it  is  safe  to  say,  would  include  illustrations  from  other 
of  edezioe  as  well  as  my  own. 

But — ^and  here  I  ask  parii*>n  If  T  .<pi  ak  of  myself — I  have  l>een 
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led  to  review  the  labors  of  other  searchers  from  this  standpoint, 
because  I  had  first  learned,  out  of  personal  experience,  that  the 
most  painstaking  care  was  no  guarantee  of  final  accuracy ;  that  to 
labor  in  the  search  for  a  truth  with  such  endless  pains  as  a  man 
might  bestow  if  his  own  salvation  were  in  question  did  not  neces- 
sarily bring  the  truth ;  and  because,  seeking  to  see  whether  this 
were  the  lot  of  other  and  greater  men,  I  have  found  that  it  was, 
and  that,  though  no  one  was  altogether  forsaken  of  the  Truth  he 
sought  (or,  on  the  whole  review  of  his  life  as  a  seeker,  but  might 
believe  he  had  advanced  her  cause),  yet  there  was  no  criterion  by 
which  it  could  be  told  at  the  time  whether,  when  after  long  wait- 
ing there  came  in  view  what  seemed  once  more  her  beautiful  face, 
it  might  not  prove,  after  all,  the  mockery  of  error ;  and  probably 
the  appeal  might  be  made  to  the  experience  of  many  investigators 
here  with  the  question,  "  Is  it  not  so  ?  " 

What  then  ?  Shall  we  admit  that  truth  is  only  to  be  surely 
found  under  the  guidance  of  an  infallible  church  ?  If  there  be 
such  a  church,  yes !  Let  us,  however,  remember  that  the  church 
of  science  is  not  such  a  one,  and  be  ready  to  face  all  the  conse- 
quences of  the  knowledge  that  her  truths  are  put  forward  by  her 
as  provisional  only,  and  that  her  most  faithful  children  are  wel- 
come to  disprove  them.  What  then,  again  ?  Shall  we  say  that 
the  knowledge  of  truth  is  not  advancing  ?  It  is  advancing,  and 
never  so  fast  as  to-day ;  but  the  steps  of  its  advance  are  set  on 
past  errors,  and  the  new  truths  become  such  stepping-stones  in 
turn. 

To  say  that  what  are  truths  to  one  generation  are  errors  to  the 
next,  or  that  truth  and  error  are  but  different  aspects  of  the  same 
thing  to  our  poor  human  nature,  may  be  to  utter  truisms ;  but 
truisms  whicli  one  has  verified  for  one's  self  out  of  a  personal  ex- 
perience are  apt  to  have  a  special  value  to  the  owner ;  and  these 
lead,  at  any  rate,  to  the  natural  question,  "  Where  is  then  the  evi- 
dence that  wo  are  advancing  in  reality,  and  not  in  our  own  imagi- 
nation ?  " 

There  are  many  hero  who  will  no  doubt  heartily  subscribe  to 
the  belief  that  there  is  no  absolute  criterion  of  truth  for  the  indi- 
vidual, and  admit  that  there  is  no  positive  guarantee  that  we,  with 
this  whole  generation  of  scientific  men,  may  not,  like  our  pre- 
decessors, at  times  go  the  wrong  way  in  a  body,  yet  who  believe 
as  certainly  that  science  as  a  whole,  and  this  branch  of  it  in  par- 
ticular, is  advancing  with  hitherto  unknown  rapidity.  In  asking 
to  be  included  in  this  number,  let  me  add  that  to  me  the  criterion 
of  this  advance  is  not  in  any  ratiocination,  not  in  any  a  priori 
truth,  still  less  in  the  dictum  of  any  authority,  but  in  the  un- 
doubted observation  that  our  doctrine  of  radiant  energy  is  reach- 
ing out  over  nature  in  every  direction,  and  proving  itself  by  the 
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fSlol  that  thmngh  itit  aid  nature  obeys  ua  more  and  more ;  proving 
iti9#lf  hy  such  matorial  evidence  as  is  found  in  the  practical  appli- 
*:  f  th*^  dtK'trine,  in  the  triumphs  of  modom  photography, 

\u  .**._  -  ioctric  liglit^  in  our  streets,  and  in  a  thousand  ways  which 
I  will  not  pause  to  enumerate* 

And  here  1  might  end,  hoping  that  there  may  he  some  lessons 
for  us  in  tho  history  of  what  has  been  said.    I  will  venture  to  ask 
the  attention  to  one  more,  perhaps  a  minor  one,  but  of  a  practical 
anicter.    It  is  that  in  thes.    '  when  the  advantage  of  organi- 

ion  is  so  fully  realized,  v  re  is  a  well-founded  hope  that 

by  c<M)peration  among  scientitic  men  knowledge  may  be  more 
rapidly  i  1,  and  when  In  the  great  scientific  departments  of 

giivt^rnni  1  t^lse where  there  is  a  tendency  to  the  formation  of 

the  divisions  of  a  sort  of  scientific  army — a  tendency  wliich  may 
be  most  henofleially  guided — that  at  such  a  time  we  should  yut 
fetofmiber  that,  however  rapidly  science  changes,  human  naturo 
ins  much  the  same ;  and  (wliile  wo  are  uttering  truisms)  let 
venture  to  say  that  there  is  a  very  great  dciil  of  this  human 
tture  oven  in  the  scientific  man,  whoso  best  type  is  one  nearly  as 
as  this  nature  itself,  and  one  which  can  not  always 
h...^  asly  be  remodeled  into  a  pieco  of  even  the  most  re- 
bureaucratic  mechanism,  but  will  work  effectively  only  in 
in  ways,  and  not  always  at  the  word  of  ccmimand»  nor  always 
id  regiments,  nor  always  best  under  the  best  of  discipline, 
nnally,  if  I  were  a^ked  what  I  thought  were  the  next  gnmt 
to  be  taken  in  the  study  of  radiant  heat,  I  should  feel  uu- 
nff  t^  attempt  to  look  more  than  a  very  little  way  in  advance, 
Imn  before  us,  however,  there  is  one  great  problem  wait- 

ir  oil,    I  mean  the  relation  between  temperature  and  radia- 

ij  r  we  know  almost  nothing  of  this,  where  knowledge  would 

ve  new  insight  into  almost  every  operation  of  nature,  nearly 
ery  one  of  which  is  accompanied  by  the  ra<liation  or  reception 
bisftt,  and  would  enable  us  to  answer  in([uiries  now  put  to  physi- 
in  vain  by  every  departnicnt  of  science,  from  that  of  the 
ist  as  to  the  enigma  of  the  brief  radiation  of  the  glow- 
,  to  that  of  the  geologist  who  asks  as  to  the  number  of  mill- 
ywurs  required  for  the  cooling  of  a  world. 
When,  however,  we  begin  to  go  beyond  the  points  which  seem, 
Hki!  thU,  to  invite  our  very  next  steps  in  advance,  we  can  not 
>  '  '         »3  can  hardly  discriminate  the 

ij  h   seem   to  open  before  u  of 

I  \  \^  which  deaU  especially  with  that  radiant  energy  which 

fjdi-iviri^*,  with  our  own  being,  that  of  all  animatetl   nature,  of 
rhich  lftm?inity  is  )*ut  a  part.  If  there  be  any  students  of  Nature 
im^  wl  g  drawn  to  labor  in  this  great  field  of  hor»,  still 

il  wuvkiii't  Lbore  is  yet  room,  surely  it  may  be  said  to  tbem^ 
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"  Yes,  just  as  much  room  as  ever^  as  much  room  as  the  wb(»W_ 
earth  offered  to  the  first  man  " ;  for  that  field  is  simply  tmbo 
and  everything  that  has  been  done  in  the  past  is,  I  beUey«» 
nothing  to  what  remains  before  us. 

The  days  of  hardest  trial  and  incessant  bewihlcring  error 
which  your  elders  have  wrought  seem  oven    You  "  in  ha 
ages  born/'  you  of  the  younger  and  the  coming  race,  who  have 
mind  to  enter  in  and  possess  it,  may,  as  the  last  word  her^  be  bii 
den  to  indulge  in  an  equally  unbounded  hope. 

{Concluded,] 


^•» 


GAUSS  AND  THE  ELECTRIC  TELEGRAPa 

WE  have  been  favored  with  the  following  interesting  letter, 
giving  some  facts  in  relation  to  Prof.  Gauss  in  addition  to 
the  sketch  of  this  distinguished  mathematician  which  appedffod 
in'* The  Popular  Science  Monthly'-  for  Sept^: tuber,  lh%i8,wdiB* 
closing  the  appended  extracts  from  letters  by  Gauss  in  regani  to 
his  invention  of  a  form  of  electric  telegraph : 

Bn.  W.  J.  YouMAKfi,  Xem  York, 

Deae  Sir:  Please  allow  me,  as  a  grandson  of  Carl  Fri^ 
GiT^uss,  the  German  mathematician,  to  thank  you  for  the 
of  his  life  and  works  which  appeared  in  the  September  munbir 
^f  **  The  Popular  Science  Monthly.*'     I  should  have  made  iWi 

cnowledgment  long  ago,  and  intended  doing  so,  but  for  Twi- 
ous  reasons  postponed  it  from  time  to  time,  for  which  1  b^  your 
pardon. 

There  are  two  slight  errors  in  your  article,  an<^  at  least, 
which  is  hardly  worth  mentioning.    The  firs^   * 
date  of  Prof.  Gauss's  birth.    "  The  Popular  St 
cle  says  that  he  was  bom  on  April  23, 1777.    In  fact,  howuvor,  be 
born  on  April  30th  of  that  year. 

The  other  error  amounts  to  little,  but  perhnpH  you  may  tidnk 
it  worth  correcting.  You  say  that  he  and  Prof.  Wpber  dant  teb- 
graphic  signals  from  Gottingen  to  a  neighbori* -•  * 
were,  in  fact,  sent  only  from  the  astroDomical  »^1 
physical  cabinet,  which  was  under  the  di 
this  was  in  1833.    The  wire  US4^  wn^  ni  T 

long ;  it  was  destroyed  by  a  stroke  of 
64  and  05  of  ''Gauss  zum  < 

Waltershausen,  there  is  a  dcsc ,  ^  ..  .^    .  '-   . 

a  work  entitled,  I  bGlieve,  "Electricity  in  the  ^ 

ihen«  is  a  picture  of  the  telegraphic  apparatoii  umxI  by  Uuuj 

Wober. 
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Inolodod  borowitli  I  send  you  a  tranBlBtion  of  parts  of  two 
loiters  written  by  Oauss  in  regard  to  the  telegraph;  they  will 
I  explain  them  solves,    I  also  send  a  copy  of  the  orig-inal,  for  pos- 
idbl}'  the  translation  m  not  wholly  correct.    The  last  letter  writ- 
^  ton  by  Prof,  Gauss  was  to  Sir  David  Brewster,  in  relation  to  the 
j  emrly  cUacovery  of  the  electric  telegraph.    I  have  tried  to  obtain 
^either  the  original  or  a  copy  of  this  letter,  but  thus  far  I  have  not 
Booeeeded,    I  regret  this  all  the  more^  for  the  reason  that  I  be- 
Here  it  would  be  of  interest  to  the  public  if  it  were  published. 

It   may   be  of  interest  to  you  to  know  that  one  of   Prof. 
Oauai's  children  is  still  living.     He  is  my  father,  and  he  resides 
in  the  country  a  short  distance  from  the  town  of  Columbia,  Mo, 
Ho  i«  now  in  his  seventy-eighth  year.    His  name  is  Eugene.    An- 
ntker  soUt  William,  came  to  America  about  1830,  and  died  in  St. 
LouiSy  Uo.,  in  1879.    Oauss's  youngest  child,  a  daughter  named 
,  resided  with  her  father  in  Oottingen  at  the  time  of  hiH 
lb.    She  herself  died  ab*mt  twenty  years  ago  in  Europe.    These 
children  by  his  second  marriage.    Also,  by  his  first  mar- 
^mgOp  Gauss  had  two  sons  and  one  daughter.    The  oldest,  Joseph, 
rlMKmmo  "  Oherbaurath  '*  of  Hanover.    He  died  in  the  city  of  Hano- 
ver in  1873.     The  daughter,  Minna,  became  the  wife  of  Prof, 
Ew&ld,  the  author  of  a  **  History  of  the  People  of  Israel "  and  a 
^Bnmber  of  commentaries  on  different  books  of  the  Old  Testament. 
I  Afl  A  Hebrauit  he  ranked  as  high  as,  I  believe,  if  not  higher  than, 
lOattts  as  a  mathematician^    The  youngest  of  the  children  by  the 
^inik  marriage,  LouIb,  died  in  infancy.    Ewald's  wife  died  in  IBiO. 
Hone  of  Gauss's  descendants  have  exhibited  remarkable  talent 
in  any  way. 

I  Irast  I  have  not  wearied  you  with  these  family  matters. 
Very  truly,  etc.,  R,  Qauss. 

P*  S.— By  the  way,  Prof.  Weber  is-  still  living,  and  to-day  ia 
hii  birthday.    He  iii  eighty-four  years  old. 

At  ri  ^of  ilie  Electro-Technic  Association  held  in  Ber- 

lin in  U  .  u  W.  Forster,  director  of  the  Berlin  Observatory, 
I  read  the  fallowing  extracts  from  letters  written  by  Prof.  C.  F, 
kthrafls,  of  Ortttingen,in  relation  to  the  early  invention  of  the  eleo- 
|trio  telegraph : 

•*  I  don*t  remember,"  writes  Qauss  to  Gibers,  on  the  20th  of 
^  ber  of  the  year  1833,  *'my  having  made  any  previous  men- 
yon  of  an  astonishing  piece  of  mechanism  that  we  have 
^devised*     It  consists  of  a  galvanic  circuit  conducted   through 
free  Btretched  through  the  air  over  the  houses  up  to  the  steeple 
[of  81  John  and  down  again,  and  connecting  the  observatory  with 
llie  phjrsieal  laboratory,  which  is  under  the  direction  of  Weber. 
The  entire  length  of  wire  may  bo  computed  at  about  eight  thou- 


air 


sand  feet.  Both  ends  of  the  wire  are  cotuiacted  irith  a  multiple 
cator^  the  one  at  my  end  consisting  of  one  hundred  and  M^  • 
that  in  Weber's  laboratory  of  fifty  coils  of  wire,  nmth  woima 
around  a  one-pound  magnet  suspended  according  to  a  method 
which  I  have  devised.  By  a  simple  contrivance — which  I  hare 
named  a  commutator — I  can  reverse  the  current  inst  -  * —  •■  h\ 
Carefully  operating  my  voltaic  pile^  I  can  cause  8(*  !>• 

tion  of  the  needle  in  the  laboratory  to  take  phw^e  that  it  striiceet  a 
hell,  the  sound  of  which  is  audible  in  the  adjoining  room.  Thii 
serves  merely  as  an  amusement.  Our  aim  is  to  display  the  moYt* 
ments  with  the  utmost  accuracy.  We  have  already  nmdv  nm  of 
this  apparatus  for  telegraphic  experiments,  which  have  results 
successfully  in  the  transmission  of  entire  words  and  small 
phrases.     This  method  of  telegraphing  has  the  ad v  'f^ 

ing  quite  independent  of  either  daytime  or  weather ;    :. .  lju 

gives  the  signal  and  the  one  who  receives  it  remain  in  their 
rooms,  with,  if  they  desire  it,  the  shutters  drawn.    ^ 
ment  of  sufiiciently  stout  wires,  I  feel  convinced,  wo: 
to  telegraph  with  but  a  single  tap  from  Gottingen  to  Uanaver^, 
from  Hanover  to  Bremen.** 

The  following  remarks  occur  in  a  letter  written  by  Gaoiss  t^ 
H.  C.  Shumacher,  dated  August  0,  1B35:  "  In  more  propitiouB 
cumstances  than  mine,  important  applications  of  this 
could,  no  doubt,  be  made,  enuring  t^  the  advantage  of  sociel 
exciting  the  wonder  of  the  multitude.    With  an  annual  bu 
one  hundred  and  fifty  thalers  for  observatory  and  mr^  ^^  ^^^^^ 
ratory  together  (I  make  this  statement  to  yon  in 
fidence)  no  grand  experiments  can  be  made,    C< 
dollars  be  expended  upon  it,  I  believe  electro-maj.;..  ,. .    ... , 
could  he  brought  to  a  state  of  perfection,  and  made  tii 
such  proportions  as  almost  to  startle  the  imagiimtiom 
peror  of  Russia  could  transmit  his  orders  without  int 
stations^  in  a  minute,  from  Petersburg  t.o  Odessa^  even 
venture  to  Kiaklita,  if  a  ^i^  of  suff'  '    - 

conducted  safely  across  ;i  d  at  b<' 

batteries^  and  with  well -trained  managers  at  both  stulioni^ 

deem  it  not  impossibl'    '     '    *  ''  "    '^  "'  ^^ 

a  dispatch  almost  as  1 1 

that  has  been  arranged  for  it.  One  hundred]  v 
copper  wire  would  amply  suffice  for  a  continue^' 
the  antipodes;  for  half  the  distance,  a  quarter  . 
on,  in  proportion  i<§  the  square  of  the  •  .*' 

At  the  same  n^—^^^-'  +i-*  fullowiiu  ■•■-^^  ^»'*"«  ^*^'^  ^ 

William  Weber,  ^^  .:  "Tb 

c<^'  ' 
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\  the  still  ^arvfyin^  associate  in  that  great  achieyement.    At  the 
ae  time  it  expresses  renewcHl  homage  for  Oausa,  who  at  that 

peri^» '   '  *  '    vou  at  Guttingen,  achieved  so  great  a 

x^snl  i  clearly  recognized  the  future  of  thU 


THE  SACRIFICE  OF  EDUCATION, 
A  PROTEST. 

AS  an  indication  of  the  present  state  of  feeling  in  England 
-  toward  the  system  of  public  education  in  that  country,  and 
especiaUy  toward  the  ahuse  of  examinations,  we  reprint  the  fol- 
lowini;  Tigorous  protest,  which  is  signed  by  over  a  hundred  pro- 
feaoro  and  teachers,  about  seventy  members  of  Parliament,  and 
by  tDembera  of  the  nobility,  clergymen,  and  others,  to  the  total 
aamber  of  four  hundred.  We  omit  the  names  for  lack  of  space. 
The  isentiraents  expressed  in  the  protest  are  enforced  in  appended 
oomnmiiications  from  Prof.  Max  MuUer,  Mr.  E.  A.  Freeman,  and 
Mr,  Froderic  Harrison,  which  it  is  our  purpose  to  print  next  month : 

Wo*  the  undersigned,  wish  to  record  our  strtrng  protest  against 
the  daogi»rou8  mental  pressure  and  misdirection  of  energies  and 
aims  which  are  to  be  found  in  nearly  all  parts  of  our  educa- 
tional  sjBtenL  Alike  in  public  elementfiry  schools,  in  schools 
of  mil  grades  and  for  all  classes,  and  at  the  universities,  the 
«U3)a  dangers  are  too  often  showing  themselves  under  different 
fortDa.    Children — as  is  so  ^  tly  insisted  on— are  treated 

by  ft  public  department,  by  i  rs  and  schc^olmasters,  as  suit- 

ablo  instrumenta  for  earning  Government  money ;  young  boys  of 
tiuf  nv  '  *'  iTuI  richer  classes  are  often  trained  for  scholarships, 
wiA  i**  reganl  fur  the  future  as  two-year-old  horses  are 

for  races;  and  young  men  of  real  capability  at  the  uni- 
litiea  are  led  to  believe  that  the  main  purpose  of  education  is 
I  OQiible  them  to  win  some  great  money  prize,  or  take  some  dis- 
ilshed  place  in  an  examination. 
We  protest  emphatically  against  such  a  misdirection  of  educa- 
tion, and  against  the  evils  that  necessarily  arise  from  it. 

We  yn^ix  at  the  outlet  to  call  the  attention  of  parents  and 
cbers  to  the  resulting  physical  mischief.  One  of  the  first  dn* 
!  of  a  child  or  young  person  is  to  grow  well    In  the  rapid 

.  and  tissue  of  all  kinds.  Nature 

hyi  on  a  ,  x — a  tux  that  should  abs<jrb  the 

Urgrr  pftri  of  il«  surplus  energy.    It  is  probable  that  in  the 

»*ry  year  some  valuable  young  lives  are  lost,  in  cases 

MdOrgj  haa  been  <lrawn  away  by  mental  overstrain 
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from  the  work  whict  it  has  primarily  to  perform,  tmA  wliere  Ihi 

is  in  consequence  a  failure  of  streD^^h  to  meet  the  sequeltB^  i 
scarlet  fever  or  other  serious  illness.    Even  in  the  k  'fnl 

of  cases  where  no  strongly  marked  ill-effect  disclo£»e^  i    .  .     ^iri: 
the  years  of  youth,  there  are  sufficient  grounds  for  believing 
what  is  unsparingly  taken  at  this  period  of  life  is  ^  ' 
expense  of  future  vigor  and  capability.     It  has>  m*n 
borne  in  mind  that  mental  overpressure  and  brain  irritJiliou,  I 
the  one  side,  are  likely,  just  as  idleness  and  want  of  occui 
the  other,  to  increase  among  boys  peculiar  physical  (and  mc 
dangers  of  a  most  serious  character — dangers  which  are  but  lit 
regarded  by  the  public,  but  which  always  exist  where  boys 
massed  together. 

We  consider  that,  together  with  a  general  fni 
steadily  in  view  the  true  ends  of  education,  great  -. 
and  the  valuable  prizes  attaches!  to  them  are  resj**  n    r  1     fot 
large  part  of  this  ovei*strain  jjlaced  on  young  1' 
minds.    Let  these  great  prizes  once  exist  in  the  e  ^  „,--,.  - 
and  we  must  expect  that  boys  and  young  men  will  train  for  the 
regardless  of  higher  and  more  important  considerations ;  ' ' 
ents  and  teachers  will  allow  themselves  to  join  in  the  *- 1 
—a  few,  perhaps,  of  their  number  mentally  protesting,  whili»  Ic 
ing  on  with  '^  somber  acquiescence.^' 

By  the  side  of  the  physical  evils,  at  which  we  have  K:lnnt 
stand  equally  serious  evils  of  an  Intel lectnal  and  moral  1 

1.  It  should  be  noted  that  under  the  prize-system  r  " 
tends  to  be  of  the  same  type,  since  boys  from  all  h 
same  grade  meet  in  the  same  competition,  aud  all  teaching*  j_ 
to  be  directed  toward  the  winning  of  the  same  ]"'---      V.-^ 
unfortunat-e  tendency  could  be  imagined*  The  h» 
of  every  great  science,  such  as  education,  dr; 
difference,  upon  new  ideas,  and  experiments  ........    .,,- 

effect  to  such  ideas;  upon  the  never-ending  stmggle  beti 
many  different  forms  and  methods,  each  to  excel  * ' 
can  not  he  too  often  repeated  that  uniformity  mi --^    ..lestl 
growth  and  consequent  decay ;  diversity  means  life,  gruwtb,  i 
adaptation  without  limit. 

Z  We  hold  that  the  preponderating  inflttonce  of  exiTTiinii 
destroys  the  best  teaching.    Under  it  the  toti<:Ii 
intelligent  self-direction.    He  can  n-  '    '      ^    ' 
parts  of  a  subject  as  are  most  real  txi  I  li 

by  himself  (though  on  this  depend  the  Impressiveness  of  ail  ] 
ingand  tlieawakn  --  :  ^  ...---:- -.--^  :.  ,  ^    .  :^  ii    .^  ., 

he  is  constantly  < 

tion,  in  which  of  course  i 


"'  ^"^10  other  hanil 


I  in  V  iitiiifct  *IJI  1 


for  the  Hake  of  succoss.  His  mental  syrnpaUiies  bocomo  bounded 
Uy  tlic  narrc»wi?f»t  horizon*    "  What  will  poy  "  in  the  examinution 

b^"  -  ^  ■  --:'--  ^^  Tt^ht,  and  be  turn**  away  from  the  many 
»  ■■'•,  which  would  spiing  up  on  all  sides  of 

one  who  was  allowed  to  be  in  Inve  with  knowledge  for  its  own 
sakn,  as  from  luxuries  that  must  be  sternly  put  aside  fur  the  sake 
€tf  i»uc<*t*«.-»  in  ilie  all-important  cxaminati(jn.  To  a  young  and 
healthy  mind  the  constant  suggest iveness  tJiat  accomijanies  work 
done  tn  every  branch  of  knowledge^  the  constant  opening  up  of 
nnw  intert»iit«,  are  the  great  stimulants  to  Rtdf-developnient,  and 
tl  lid  be  ever  spurring  the  nludeut  on  tt>  endeavor  to  know 

n; ^-, .  to  see  more  clearly.     We  hold  that  these  hfe-gi ving  in- 

tero9tii  can  not  possibly  coexist  with  the  repressing  influences  of 

*  *    Ml!*, 

^reut  lands  of  education  can  not  bo 
•5a  mtelligently  considert»d  and  m}  easily  measured  by  the  public 
when  thenu^  ^^  r  :iruine\"  It  inmost  undesirable 

that  importiin  ^ieg,  ivht  ;  ^i  ween  chussical  and  scien* 

If  ilion,  or  between  the  various  methods  of  teaching,  Bhould 

U  '  by  the  serious  monetary  considerations   that  now 

tl  liAdow  over  all  educational  work. 

We  do  not  propose  to  discuss  here  other  more  Hubtle  evils, 
which  -•"*  "  r  to  many  of  us  to  result  from  doing  work  simply  for 
ibe&i  1  aIl-imi>ortant  examination^  such  iis  the  temporary 

»'  :  of  tlie  roto-fiKudties  to  the  neglect  of  the  rational 

f^  niiii«l  forgetf ulnes8  of  knowledge  acquired,  the  cul- 

ti  k  «uix<rficiality  and  power  of  cleverly  .skimming 

•  *ul^  ,   ,        r    ;,     quu^ity  for  undertaking  original 

work,  :  _  :      i  r  —  ^     -i    w  rather  than  to  knoWpthe  furm- 

ilMl  of  judgment  on  great  matters  where  judgment  should  come 
b*'         '  '        '  '  ■  *  ^  loss  of  spou- 

ts        .  .  .  .  ,  '^^e,  the  belief 

in  aitilioett  and  formulated  answers,  the  beating  out  of  small 
qit*ntitie.     -'       '  *  '     ^  ;,,  cover  *       '  '"     ''»n  of 

ffier^f^  *■  .  ts  for  t  lental 

that  nuperveua^i  to  undertake  work  which  is  not  of 

* "  *' ^    ^    -*        ''^      Hie  excitement  and  strain 

chw^s  or  evilss.  that  falls 
m  till!  student^  such  a8  the  waste  of  very  precious 
-  uo  the  t^^cher  by  tlie  drudge-work  of  extiminations. 
It  ih  now  to  affirm  tliat  the  moral  effect  of  the  system, 

▼  .  linetly  bjul.   Wc  have  made  of  our  i  n 

^  ~:  -       J^    Our  mtNlirected  efFortii  result  in  ..    ,.   :  in 

1  ia  oomipiio  apUmu    There  is  no  nobler  influence  that  can 
Ul  ■■  vr-niy  •         '  ,  ■     ,'     "  -t 

kni'wie'i^/  'iM 
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to  live,  the  marvelous  forces  among  which  he  han  to  art,  l!if 
humanity  of  which  he  form^  part,  and  thus  of  preparing  a 
mental  activity  and  happiness  for  himself,  ai   '     *      i     ^ 
fulness  to  others ;  but  this  influence  is  alm<'.- 
the  prize  system*    Only  too  often  the  greater  part  of  the 
edge  acquired  for  an  examination,  and  the  life  which  the  ^ 
has  presently  to  lead,  are  to  him  as  matters  separate*!  by  , 
gulf,  almost  without  connection  with  each  other*     We  am  iioi 
help  asking  why  we  should  thus  throw  away  the  nobk*st  aod  molt 
enduring  inducements  that  we  possess,  and  put  in  their  place 
lotives  which,  except  for  the  desperate  effort  of  the  moc    ~ 

rmust  be  poor  and  unfruitful.     We  can  find  no  good  grouodis 
believing  that  the  simple  love  of  knowledge  for  its  own  sake,  wl 
at  different  periods  of  the  world  has  acted  so  powerfully  u| 
young  and  ardent  minds,  has  in  itself  losir  any  of  the  old  \ 
tire ;  nor  can  we  for  a  moment  admit  that  the  boys  and  yc 

_inen  of  higher  aspirations,  who  would  be  ready  to  '    '       Kr 

|©dge  in  a  high  and  worthy  spirit,  should  be  sii<  by  la 

aobly  conceived  system  to  the  inferior-minded — if  thero  «? 
ich— who  can  only  be  tempted  to  follow  her  br  '     n,fflaf i 

of  money,  the  public  triumph  of  a  succt  r  lU 

gaining  of  a  place.    For  those  who  can  only  be  iii  k 

^for  such  motives,  let  their  friends  provide  in  some  &p*-vxai 
such  rewards  and  stimulants  as  they  may  find  nece^«iiry :  l 
the  higher  t>^o  of  boys  and  young  men  (and  we  br 
gradiuilly  prove  to  be  far  the  larger  number,  when  ,. , 
shaken  ourselves  free  from  the  corrupting  influences  of 
system)  let  the  effort  be  to  offer  the  only  true  kind  of 
the  teaching  of  those  who  are  in  love  with  thtdr  su 
rould,  if  allowed,  devote  themselves  to  calling  out  ih» 
ing  in  their  pupils.    At  the  present  i^  both  t 

pupil  are  morally  <lepressed  and  incajjii  by  a  i^; 

deliberately  sets  itself  to  appeal  to  the  lower  Hide  of  bomai] 
Again  and  again  brilliant  young  men,  once  full 
go  down  from  the  universities  as  the  great  pri/ 
little  or  nothing  in  the  after-years.    They  have  Uve<l  tt 
life  before  they  are  five-and-twenty.     The  vt  *  — 
seemed  to  them  gained,  and  knowledge  exhau.^ 
the  threshold  of  either  has  been  crossed. 

It  can  not  be  too  often  insisted  on  that  f>v,.tr,;»^nn-.. 
educational  servant,  but  a  bad  master*    It 
in  the  hand  of  a  teacher  to  test  his  own  \i 
far  bis  pupils  have  followed  and  profited  by  ...    ,,.... 
necessarily  exerts  a  fatal  infloence  whenever  it  is  mu 
imp 
lose 
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books,  and  givo  but  little  of  their  own  personality  to  their  work* 
It  is  true  that  it  is  necessary  to  test  the  work  of  teachers ;  but  it  is 
not  necessary,  for  the  purpose  of  doing  so,  to  take  the  whole  soul 
out  of  teaching.  If  examinations  are  to  be  defended  on  the  ground 
thftt  they  test  the  efficiency  of  teachers,  then  we  reply  that  other 
aod  belter  "  -  nng  this  are  to  be  found,  and  must  be  found. 

Wo  iidmit  \  -vly  that  they  can  only  Ixi  found  and  pursmnl 

ttl  the  price  of  iK>me  trouble  ami  experiment  on  the  pai*t  both  of 
pareiits  and  tho»e  rt*s]Kmsible  for  the  conduct  of  teaching;  but  if 
traable  ftod  thought  and  experiment  are  to  be  spared  iii  this  great 
mattisr,  we  had  blotter  at  once  resign  the  hope  of  attaining  any 
ouiral  and  intellectual  results  of  real  value  from  what  we  ai'e 
dmng*  It  has  been  suggested  that  masters  and  tutors  might  be 
Itidooed  to  publish  regularly  notes  of  some  of  their  courses;  it 
been  suggested  that  some  of  the  periodical  examinations  of 
«  and  young  men  by  their  own  masters  and  professoi-s  should 
printed — with  the  questions  and  answers  made — and  sold  in 
•omo  cheap  form ;  that  parents  and  others  interested  should  bo  in- 
Tited  to  attend  viva  voce  examinations.  It  is  urged  that  such 
pi:  would  help  to  </^       '       i  those  specially  interested  as  to 

Uii  Jijg  given  at  ditV  hools  and  colleges;  and  act  as  a 

moderate  and  healthy  stimulus  both  to  teachers  and  taught,  with- 
Oii'    '  "     '  inr  the  evil  efft^cts  of  the  present  fiercely 

Oi'    _  ;  .  We  can  not  here  attempt  t*^  express 

any  o{»inioa  upon  such  proposals;  but  every  reasonable  plan  for 
parents  some  acquaintance  with  what  their  sons  are  learn- 
the  metho<Is  piu-HuiHl,  deserve  cai^ful  c<jnsideration* 
In  son*  we  protest  against  the  waste  that  accom[janios 

Ihemi^'  iHMv '• ^-1^ ion  of  our  present  systems  of  exnmina- 

bon.    Wm  pft  t  the  great  endowments  of  schools  and 

UT  1  as  money  rewards  for  learning,  either 

in  u...    ..!,..  -.    -  .i...... .ups  or  fellowshipa,  when  they  might  be 

applied  to  increasing  teaching-power,  attracting  men  of  high  and 
Ts  rs  to  the  universities,  endowing  concnr- 

?eu -:  .-it  the  expression  of  different  schools  of 

lliotigbi  on  the  same  subjects,  lowering  to  a  certain  point  the  fees 
takeo   '  .  c^iTying  the  teaching  of  the  universities 

mtoni      .  ,  vrts  of  the  country,  and  assisting  education 

ill  many  other  direct  and  useful  ways.  We  protest  against  the  com- 
n  to  help  '  r 

IM  ,  ^     igtheevi  "I 

of  founding  local  chairs  and  lr>cal  courses  of  teaching ;  we  renew 
ourprote^*  ^  .  ..  .  *i  1  :  ^  rUsplace<l  before  young  men ;  against 
lll^bil^bly  ,n  to  which  both  parents  and  t4^*ach» 

er  id  which  destroys  the  real  natural  com- 

pL'..... ..   .^  ...  .M^'^»  t  w,«,|^ting  against  method  and  type  aguiust 
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type ;  and  we  protest  against  the  assigning  of  Qovernmeal  | 
Bitions  by  competition — a  system  wliich  set*  an  nril  »<i 

throughout  the  country  and  which  does  not  it  jitij 

the  most  fit.    That  the  Government  should  reii-..    .. 
knowledge  and  attainment  from  those  seeking  for  ' 
ments  is  reasonable ;  but  the  difBcnIties  which 

of  candidates  should  not  be  allowed  to  bring  u; , 

fashion  (though  indirectly)  the  groat  evils  which  result  fr^ 

petitive  examinations.    It  is  urged— and  th' 

serious  consideration — that  it  would  be  l^ 

should  be  sought  out  under  which,  for  example,  thosr 

to  enter  the  civil  service,  and  who  reache<l  a  r  ^^    - 

excellence  required  by  the  commissioners,  sL 

tested  in  such  way  and  for  such  period  as  could  be  i 

arranged  ;  that  the  most  fitting  should  then  be  select' 

groimds  by  tlie  permanent  heads  of  departments.    It  i 

some  such  a  course — and  others  are  to  be  sii 

preferred  to  the  excessive  and  hurtful  stiranlu^   .. 

for  the  one  purpose  of  defeating  in  a  great  edri 

other  candidates,  also  specially  trained  for    ■ 

to   the  consequent  oncom-agement   of  cou.^     _  .   ^ 

throughout  the  whole  country  by  the  force  of  Goven 

pie.    Here  also  we  desire  to^express  no  opinion     * 

the  suggestion  given,  but  simply  to  point  out  i 

that  those  who  are  most  qualified  should  turn  their 

this  Hubject  with  the  view  of  discovering  the  b    ' 

butli^i*iH:tvils  that  belongixl  to  the  pa.st  and  i 

the  present. 

We  have  only  to  add  that  what  we  ha^ '  ^ 

education  of  young  men  and  boys  neces 

creased  force  to  young  women  and  girls.    It  ia*  ck^'ply  * 

ted  that  their  education. is  becoming  simply  a  iftii^*  ^ 

the  mistakes  made  in  the  case  of  men.    In  th^-ir  in^ 

exi^ected  that  the  injuries  to  health  and  b' 

greater ;  while  the  delicate  perceptive  po^v-..   . 

in  larger  measure  than  men,  are  likely  to  suffer  irr^ 

We  can  only  hope  that  with  the  aliolition 

system  there  will  grow  up  a  much  tnore  <\<A 

^xi%iB  at  present  of  the  subtle  inflnencei^,  both  t 

V     ^      ^        "  1   that  ti  ^    ^^ 

book  li 
of  the  sen)sc«s  and  higher  facullied  may  aiuwty  givu  1^ 
viows, 

Wf*  nnght  in  add  thrit  we  mi^n  this  p?ip*T  in  ^^^eml  «£ 
with  tluf  pT 
ing  dhtireiioiir 


irrrnv'ij    I'l    ,x\i    'ir't.»i[ii 


SKBTVM  OF  MOSES  ASHLEY  CURTIS. 


40s 


SKETCH  OF  MOSES  ASHLEY  CURTIS. 

THE  Iter,  Moskh  Ahkoiy  Curtih,  D,  D.,  prfsents  the  examplo 
of  A  clftriGryman  who,  doing  hard  pioneer  missionary  work  in 
It  iH  of  North  Curolinu,  and  caring  actively  and  cfil- 

ci'       ^  iio  wants*  of  his  pari.sh,  brought  ihu  botany  of  hi« 

SteUi  to  %  fuU  c]o%'elopment  Making  that  study  his  pfi^timu  and 
ion/'  \m  fcinnd  pleoiiure  in  iho  qiuct  of  the  flehls  and  forests, 
iihuttt  ever  a  thought  of  bucoming  a  scientific  botanist, 
oiiiiisseiil  a  wealth  of  knowledgu  and  won  an  exalted  jioftltion 

or '*     ^'   'lists  of  the  worhl;'     His  services  to  science  have, 

n*  u  unaccountably  ovcrlo*tked.    Altliough  he  wa8 

xu  cuostant  co-operation  willi  tliu  mo^t  distinguished  specialist  in 
II,,.  ,....t.Li  ,.p.  f  M-.^<i^  although  he  contributed  more  than  any  other 
Bi  ]**<ign  of  tho  botany  of  North  Carolina,  and  par- 

ti »l  itii  niouutuin-rcgion,  and  wii^  continually  conisultod 

»•  i  upon  for  information  by  Dr.  Gray  and  other  Americau 

V  .  hiB  name  does  not  appear  in  any  cyclopaHiia  or  publicly 

dn;al^t<Hl  work  Our  data  for  the  present  account  of  his  career 
v«  derived  from  a  sketch  of  his  botanical  work  prepared  by  Dr. 
niomaei  F*  Wood,  of  Wilmington^  N.  C,  and  re«id  by  him  before 


11  ScientiBc  Society*  of  the  University  of  North 

Dr.  Curtis  wa«  bom  in  Stockbridge,  Mass.,  May  11,  1^J«>8,  and 

'         ft  n  t  1     ^r   c,.  in  187^3.     Ho  was  giaduatod  irom 

,  and  in  1830  became  a  tutor  iit  IhiMfiun- 


tli 

W 

ily  of  Ckivemor  Dudley,  at  Wilmington,  N,  C.  He  rt^lurned  to 
lUiflSi^'*^  '  ''s  in  1833,  and  spent  two  years  in  studying  for  tho 
iitiiii«'  <T  the  Rev.  William  CroswelL     He  returned  to  the 

Smith  in  r  part,  of  1S3-4,  was  marrieil  in  December  of  that 

yimr^and, .... ,  ...^  continued  his  theological  studies  under  the  Rev. 
Dr.  B.  B.  Drane,  was  ordained  a  clerGrynum  in  the  Protestant 
I^pLK*  Heir  ly  cnlcTt'<l  uiRin  mi.s!<ion- 

voffc  i_  _,  ,     .  „  L  aroliuii,  i .    ...  _  iiarlotte  to  the  mountain 

Leaving  this  work  at  the  end 

'    r  in  the  Episcopal  school  at 

;    <ill  May.  1839.     During  1810 

lary  urork  about  Washington,  in  Beaufort 

^    '  Med  in  Hill  '  '    '•        Ix 

Uilh  a  a,  V  4 


Heir 
.,  ,     .   „  -  aroliuii,  i . 
eoctntry  ao  far  north  a»  Morgantoa 

of 
K 


for  IUD<9  ycvirs;  and  returned^  in  i^^i\^  to  Hillsborough,  which  wa« 
I.:.  X.  .^    .•  _  .1 h.Tof  his  life. 

\Ir.  Curtiff'f*  field  studies  in  botany  \^  nm^ 
*:^  and  p  in  W 
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region.  Especially  on  Saturdays  ho  made  excnrsions  -— --♦^■t^ 
sand'liills  and  savannas  near  the  village  (it  wjis  then), 
whose  borders  the  pine- forests  reached,  *' abounding  wilL  n  li'^n 
rich  and  novel  to  the  enthusiaHtic  young  bi^tanist,"  Innl'ftt. 
more  than  two  seasons  he  made  collections  of  1,031  specie*, ' 
lent  to  about  one  fourth  of  the  phenogamous  flora  of  the  UniUid 
States  as  then  known;  most  of  the  plants  ha%ang  been  f'Tit/l 
within  about  two  miles'  radius  of  Wilmington,  with  a  nnr 
mar i time  species  discovered  at  Smith villo  and  sereral  from  liccij 
Point.  The  results  of  these  studies  were  given  to  the  pttUic  ■ 
an  "  Enumeration  of  Plants  growing  spontaneously  around  Wil- 
mington, North  Carolina,  with  Remarks  on  some  New  Ohseeit 
Species,"  which  appe-ared  in  the  "  Boston  Journal  of  Natural  H> 
tory,"  September,  3, 1834.  Most  of  the  first  edition  of  111*?  publico 
tion  was  burned  ;  but  it  was  reprinted,  with  additions  "* '  ■•«  n. 
dations.    Dr.  Gray  mentions  this  work  as   one  of  t  a 

America  in  which  the  names  are  accented ;  and  Dr.  1 

commended  Mr.  Curtis,  even  at  this  beginning  of  hu  -_ 

career,  as  a  careful  observer  and  sagacious  botanist.     At  this  Imp 

the  literature  of  American  botany  consisted  cl 

local  floras,  of  which  the  best  known  were  tho^c  . ,   .  .    .  _.  . 

Dr.  Samuel  L.  Mitchel  and  Major  John  le  Conte ;  B<»ston,  liy  Df. 

Jacob  Bigelow;  Washington,  by  Dr.  J.  A.  T 

ton,  Ky.,  by  Prof.  C.  W,  Short    In  North  * 

Mitchell  and  the  Rev.  Dr.  L.  De  Schweinitz  had  bc^n  ^t 

the  plants;  Mr.  H,  B.  Croom  and  Dr»  H.  Loomis  ]  '    ,   u> 

logue  of  plants  found  growing  in  the  neighborhood  *-r!,  r»f 

nearly  the  same  time  that  Mr.  Curtis's  work  saw  tht 

James  F,  McCree^  Sr.,  was  cultivating  botany  at  Wilmuii^ic-t.,  ^^ 

the  two  having  learned  to  co-operate  with  each  uthc»r^  added  Wr 

oral  species  to  the  catalogue,  thirty- four  in  notes  and  a  numl 

the  catalogue  proper ;  Dr.  Cyrus  L.  Hunter  had  prf^parad  %  1 

of  plants  found  in  Lincoln  County ;  while  the  Rev.  Dr.  B«cl 

Mr.  H.  W.  Ravenel,  and  Mr.  Leitner  were  looking  after  tb«] 

near  their  homes  in  South  Carolina  and  Georgia, 

"If  there  is  such  a  thing  as  a  scientific  instinct,"  mri  Ot 
Wood,  ^*  Mr.  Curtis  possessed  it.     He  was  f    ' 
his  studies,  and  the  results  were  early  reli  , 

spondents.    Coming  into  n  new  field  of  btitanienl  st 
J  quite  natural  that  he  should  1* 
rery  hx'ul  Diomva  vniscipula,    . 
viiiit  the  savannas,  and,  lying  at  length  upon 
watch  its  peculiarities.    The  ^       ^  -    ^  -  - - 
of  it  in  the  *  Enumeraticm  of 
kbeen  repeated  for  tiio  last  fifty  y» 
^I^oesessed  the  gift  of  accurato  and  ejii-.UMji^m, 
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Oray  sfty*  that  \n  un.^  hmu-  ,,*•    ».torrectM  tlie  account  of  its  won- 
derf qI  action  that  hai.!  prevailed  since  tbe  time  of  Liuiuuus^  and 
eonArmiHl  the  stati^tneut  and  inferences  of  the  first  scientific  de* 
scriber^  ElUii — namely,  that  this  plant  not  only  captures  insecta, 
Iml  ecniMam^i  them,  enveloping  them  in  a  mucilaginous  fluid 
W'  j>«irH  to  act  as  a  solvent.*'    The  journeys  which  he  had 

Ui  ;.,-,,.i  ill  pursuing  his  mission-work  in  the  mountainous  region 
werii  lurnml  to  the  advantage  of  his  botanical  studies.    He  kept  a 
piirtfolid  undtT  the  cushion  of  his  sulky,  ready  to  receive  any 
ffpuctmtm  which  he  might  find ;  so  that,  when  he  reached  the  end 
•if  hia  joamoy,  hii  had  collected  a  considerable  number  of  speci- 
Di'        *      ^     1y  during  his  leisure  hours,  or  to  mount  permanently 
til  Ilium*     Dr.  Gray  acknowledged  Iximself  greatly  in* 

debied  to  him  for  local  Lnfurraation  concerning  the  flora  of  this 
nr    ■      Tid  said,  in  a  paper  in  which  he  sketched  the  tours  of  the 
b»  who  had  viniti-d  the  mountains  of  North  Carolina  in 

l»*it,  tlial  no  living  botanist  was  so  well  acquainted  with  the 
^,....... .♦;...,  ,.r  fj,..  ^,  ..♦!.. f,j^  Alleghany  Mountains,  or  had  explor^^d 

ti'  isivcly,  as  he.    A  half-t^entury  after  the 

P'  ti  of  tho  Wiiniingion  catalogue,  only  about  fifty  specicj;! 

hik-j  ^_.  ..  added  to  Mr*  Curtis  s  list.  One  of  these  was  the  true 
mmideu-bair  fern  (Adianium  eapUlti^- Veneris),  which  was  found 
by  Mr.  William  M.  Canby,  of  Wilmington,  Del,  in  1867,  at  Hilton 
Ferry.  Specimens  were  immediately  sent  to  Mr.  Curtis,  and  he 
improTed  the  first  opportunity  to  visit  the  locality  and  see  the 

ft        *4f. 

on  the  fungi  began  at  least  as  early  as  1846, 
when  hi>  became  engaged  in  a  corresiiondence  with  Mr.  H.  W. 
R-:         *   '^f  South  Carolina,  a  largo  c(»]locU)r  in  this  de|  t, 

A  '»  years  after  this  he  entorml  into  cor resjiond^  U 

iha  Rev,  ]kL  J,  Bi»rkek»y,  of  England,  concerning  which  we  learn 


Ibst  t 

It;' 


ry  distingnishtHl  authority  on  this  subject  becamo 
jied  to  him*- by  reai^on  of  the  ardor  and  accuracy 
h  he  pur.^ued  the  mvestigation  of  new  species,  ,  ,  , 
C  L  ..  ..  ^,,.t,. -.,...  *)._  .   'f  ntlemen  continued  for  a  number 

of  rship  was  formeri  which  n?su]te<l 

hi  fi  uf  n»-*4irly  live  hundreil  new  s|^>ecies  (besides  moro 

tli  :.undred  identified  by  De  Schweinitz,  chiefly  in  North 

C^  to  tho  list  up  to  1867;  and  since  Dr.  Curtis  a  death  a 

B  tred  in  ^Grevillca/  under  the  joint 

»u   ---    --,         .  ^ Curtis/*    This  new  field  of  study  was 

grstttly  to  Dr.  CitHls*s  liking,  and  he  became  very  skillful  in  the 
micro-  1  of  spocici«i,    lie 

bower  ^  I  was  undermin«jd 

hi  e  f>r  the  cIot»e  attention  he  gave  to  it.    It  wa«  a 

p  "  [tfliflj^l^^^^ljg^g^^^gi^e  stimuli  and  tern] 
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tations  to  labor  for  distinction  which  exist  now  were  wanting  in 
his  day ;  and  thus  he  was  led,  almost  unconsciously,  to  a  very  high 
station  among  American  botanists.  Concerning  this,  he  remarktsl 
to  Dr.  Wood :  *'  Nothing  surprised  me  more  than  to  be  called  a 
botanist  at  first.  Although  1  had  accomplished  the  survey  of  the 
phenogamous  plants  of  the  State,  I  still  felt  that  I  was  compara- 
tively not  a  botanist."  Several  years  later  than  this — about  1855 — 
he  began  to  give  special  attention  to  the  edible  mushrooms.  Ho 
finally  became  a  kind  of  missionary  and  propagandist  of  mush- 
room-eating. In  the  catalogue  of  the  plants  of  North  Carolina 
he  had  indicated  one  hundred  and  eleven  species  of  edible  fungi 
known  to  inhabit  the  State;  and  he  had  no  doubt  that  there 
were  forty  or  fifty  more,  in  the  less  explored  Alpine  regions.  He 
was  accustunied  to  distribute  basketfuls  of  the  choicest  speci- 
mens among  his  friends,  "until  the  divine  art  of  mycophaiiv 
reaclKjd  a  good  degree  of  cultivation,  and  many  of  them  learn*  d 
to  distinguish  for  themselves  the  edible  ones.  Some  membei-s 
(;f  his  family  became  esi)ecially  expert  in  foraging  for  the  tal)lo 
among  the  mushrooms";  and  his  son  used  the  knowledge  thus 
jic(iuired  in  prejiaring  the  colored  illustrations  for  the  contem- 
[)lated  work  on  *'  Edible  Fungi."  This  book  was  ])rojectiHl  durinc: 
the  civil  war,  when  the  food-question  was  a  vital  one  in  Southern 
households,  and  was  intended  to  make  popular  the  use  of  mush- 
rooms. In  it.  Dr.  Wood  affirms,  the  author  succeede<l  in  divest  in::: 
himself  of  every  teclmicality,  and  indeed  in  describing  minutely 
about  forty  of  the  one  himdred  and  eleven  species  in  language  easy 
to  be  uiiderstood,  and  in  an  enticing  manner.  Illustrations  and 
com])arisons  were  occasionally  drawn  from  foreign  .authoi-s.  The 
work  failed  to  find  a  publislier. 

Dr.  Curtis's  studies  of  plants  embraced  every  feature  and  rela- 
tion that  he  was  able  to  bring  under  observation.  "  Just  to  name 
a  fir)wer  and  preserve  it  carefully  in  his  herbarium,"  says  Dr. 
Wo(m1,  "  was  to  him  but  the  beginning  of  his  work.  His  earliest 
records  show  that  he  studied  the  relation  of  plant-life  to  geologic 
and  climatic  surroundings.  The  study  of  botanical  geography 
was  bi'gun  and  continued  during  his  whole  career  as  a  botanist, 
extendinu:  ovia*  thirty-eight  years.  The  account  he  has  given  us 
in  his  *  Woody  Plants'  is  to-day  the  best  guide  to  the  natural 
(•limatol()gii.;jl  divisions  of  the  State  which  has  ever  Iw^en  given. 
Ilis  stiidij-s  were  also  directed  to  the  numerous  economic  quesi- 
tions  which  met  him  in  his  intimate  acquaintance  with  the  treas- 
ures of  the  fh'ld  ancl  forest.  It  was  this  feature  of  his  labors 
alone  which  brought  him  an  autlience  in  his  adoj)tetl  State,  and 
with  this  object  in  view  he  brought  together  the  material  which 
ho  published  as  a  part  of  the  Geological  and  Natural  History  Sur- 
vn  best  by  the  condensed  title  given  to  it  by  Prof.  Em* 
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»*''**  <^a  fhu  « Woody  Plants/  This  volume,  of  one  hundred  and 
tv  ar  irngtr*?,  \k<\^  printed  by  the  8tato  in  1H(;0^  and  at  onco 

bttciouoi^  fK»|mhir  manual  for  th«  fnrnier  atul  the  woodsman^  and 
for  amateur  botanints  a  ki?y  to  tho  muru  cunsi>icuuu.s  trees  and 
thrtibe  u«t!fiil  for  thoir  fniit  or  timber  or  as  ornament??.  Thu  key 
one  of  no  botanical  knowledge  to  det*  ^  a 
rub  was  founded  upon  tlie  chanicter  of  ;  il 

nod  distinfi^iiahefl  by  the  common  name*  The  preface  of  thiii 
li*  *  V  *  Witroduetion  to  the  geo^^raphieal  di-'    '   ^  .m  of 

pi  t*,  iuid  shows  what  a  thorough  acn  'O  ho 

had  with  the  vast  subject"    The  essay  niacle  prominent  the  ex- 
cr :  *     ■    '  ■      ition  which  Nortli  Carolina  holds  in  respect  t^      '■ 
u*^  I  f«>rest  protluets,  by  calling  attention  to  tlie  < 

•mo©  »ii  a  «iitlt*rt*nce  in  elevation  betwi^on  the  eastern  and  wesl^trn 
pi^vf.  «!.;,  1.  gives  a  difference  of  climate  (M|uivaleut  to  t«jn  or 
tv  ;  uf  latituda    The  work  displays  an  accurate  knowl- 

CMiumon  names,  with  all  the  locul  changes  which  they  un- 
it ha«  been  liberally  drawn  from  by  subsequent  writers^ 
not  silwa)*!}  with  duo  acknowledgment.  In  •'  A  Commentary  on 
ry  of  Dr.  Ilawks's  *  History  of  North  Carolina/" 
^  **  University  Magazine"  in  1800,  Dr.  Curtis 
ourroctcd  many  errors  into  which  tho  author  had  fallen  by 
i^ptttig  ''  1  and  too  highly  colored  m-counts  of  the 

trarr'  r^  roncerning  tho  plant  ;rrovrth  of  thf» 

Plants**  of  North  .^t  was  pulilislied  by  the  8tate  in  1807  as 

II  i»rl  of  the  Geological  and  Natural  History  Survey.  At  the 
lii,...  ,.f  ,t.  !..,..  <he  author  natserted  that>  comprising  fo'^'  -  ' "Itt 
Ii^  T  wjis  the  most  extensive  local  list  of  jil  r 

pi.  icm.    It  is  claimed  to  have  K^en  \\%v.  iirst 

»f  *  t. —    ...o  cryiitogamous  as  well  a^  the  phenoga- 

m  tj  e VIET  mad©  by  any  botanist  in  this  country.    It  con- 

f  and  fifty-ri  s  of  catalogue,  with  no 

:        ^     ,    ,  but  a  mere  :  - ut  of  the  locality  of  each 

plant,  and  was  the  result  of  twent^^-five  years  of  botanical  study 
o%  '      '        V  *  ire  miles,      t      '  ^         ,j 

iij_  1   in  Dr.  Curi 

An  incidejit  relat»?d  by  l>r.  Wood  suggests  that,  had  be  engaged  in 

ion,  he  might  have  '  trr  of 

doctors  Were  exauiif  n>s  of 

l(*'s  *'  Microsco^H)  in  Practical  Me*licine/' 

t  j'lrr/iiirr  ulbuxins^  wdiich  was  suppoS4:»d  to  be 

T>r,  Curtis  coming  in,  at  once  recognized  a 

that  tho  S|Kjres  could  only 


this  Immrh  « . 
the  eiubj«»f»» 

m 

a 

IL..    


L'pared  to  receive  them,  cau- 
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^tioned  his  friends  against  forming  too  hasty  conclosioiis  as  to  \h 

isease-carrying  properties  of  the  fungu    Inst<*-ad  of  being  the 
cause  of  disease,  they  were  as  likely  to  be  its  result 

Dr.  Curtis  had  an  extensive  correspondence  with  Anifn* '^^^ 
and  European  botanists,  who  always  recognized  the  part  L 
the  progress  of  the  science  in  this  country  ; 

apman  dedicated  the  first  edition  of  his '*  Fi  .      ^   „       

em  States  "  to  him.  The  "  American  Journal  of  Science  "  in  18U 
after  his  death,  thus  mefvsured  his  work:  "All  our  a^s^ocialeV 
work  was  marked  by  ability  and  conscientiousness.     With  a  j'3T 

ppreciation  both  of  the  needs  of  science  and  of  what  li« 

best  do  under  the  circumstances,  when  he  had  c-^  ^ x    «  . . 

in  phenogamous  botany  within  his  reach,  he  eii 
exhaustible  ground  of  mycology,  which  had  l^een  ii 
this  country  since  the  time  of  Schweinitz,     In  this  tiiui 
partment  he  investigated  and  published  a  large  numl:K*r 
species,  as  well  as  determined  the  old  onos^  and  amasseci  nu  uin 
collection,  the  preservation  of  which  is  most  important  r.  t 
ing,  as  it  does,  the  specimens,  dra^svings,  and  original  w 
are  to  authenticate  his  work.    By  Ids  unrem ' 
rected  labors,  filling  the  intervals  of  honored  au  ^  :    .    .:  _. 
sional  life,  he  has  richly  earned  the  gratitude  of  the  pn»^< 
ensuing  generations  of  botanists.'^ 

The  bibliography  of  Dr.  Curtis*8  writings  includes  **  Eniini'  Tt 
tion  of  Plants  growing  spontaneously  around  Wilmington,  N.  C 
(1834),  twice  reprinted  with  additions  and  em      '   *  ..  v  - 

and  Riire  Plants  of  North  Carolina"  (1«42) ; 
Mycology  of  North  America"  (18^8);  "New  and  Hon!  . 
chiefly  of  the  Carolinas"  (1849);  "  Contribntions  In  Jf- - 
North  America"  (Berkeley  and  Ctirtis,  184!^);  '^New 
lected  by  the  Wilkes  Exploring  Expedition"  (18^*»iy:  *' 
and  Natural  History  Survey  of  North  Carf>lina:  Part  I 
containing  a  Cut-alogue  of  the  Plants  of  the  Stato,  wi 
tion  and  History  of  the  Trees,  Shrubs,  and  V^v 

"A  Commentary  on  the  Natural  History  of  i  ..  .. ^ 

tory  of   North  Carolina"*  (18(50);   "Esculuni   Fuajri*' 

Geological  and  Natural  History  of  North  C       '^         ^ 
digenous  and  Naturalized  Plants"  (1867); 
North  Carolina"  (1830),    The  flrst  of  these  works  wmfl  pok 
in   the  Boston  "Journal  of  Natural  I!  **        '     * 

the  **  Gardener's  Chronicle,"  London.    '1 

ither  in  **  Silliman's  Journal "  or  as  ai^pamte  pubh 
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^  !"Tnl  mis- 

^  ite  oatnK,  wKili^  a/jiu!Mi;:  t'i<  hot 
iloA  «B  lafttllij^eiii  ■a<]  rvAAoaahk  H'ir-jirn* 
to  llfti  M  lliitt  very  bs^h  of  thf^  Ctimtiun 


mean!!  of  sclf-difldpUno  fttid  wbd  BAeiifica, 
it  promotos  huiuim  ^ood,  i-ccogaldiig  all  uea 
ofl  of  one  frreat  brothcrhtMn!. 

Mr.  Smitej  tbeti  i 
of  the  IMbk%  out  of  ^ 
'  '-    1  aad  unbi; 

tbctn  A  (Jii4     J  i  r!     I  ito 

.  .^     Pnriii'ulai h  dt^.- bi  I  li 

I     nitt'tit  of  (.  brbt  rii  bin  ixjmnr  Ua 

thyuglit  for  iU<?  morrow,"  n  lo 

in^  ft*  he  mj»^  **aii  utter  iiUit'giij4  of 
'  atul  A  putting  ftwaj  of  provifJeiii  fore* 
ftj^iil,  «uili        '        ^critetieYL^r^  tbotightlc^t 
b<jg;;nr  ai  fil 

N'-"  ij-ri  in  (Irtrk  knowi  tlmt 

thi'  i*^«fi)Tf)  tran,'*Iatc<i  *'  take  no 

Iboii;  ntit  rijfer  mcr«*ly  to  mental 

HA-lion^  but  rather  to  rtiiolional  cuncenit  tbtl 
which  i^  accompn  icd  by  pftin  »nf1  fmiiblc, 
so  that  Christ  only  intcrcilct^  il  n. 

ing  anxiety  und  di-^trcti^lng  cl  a 

Hhidt  uuitxy  id'hilge^  am!  v>h'u  ii 

op|Ht<^ii  U>  a  kiinple  faJtb  In  .  !• 

dcnw^  but  ctiinftciilfttt'*  the  bo,  , :       iili 

one  for  effort  even  to  wan]  his  own  ftood* 
Tbuji  the  Tcjtebcr  virtuftlij  enjoins  ft  rightful 

Pttul  dr»1  not  <«r»n*tM»*»  rhrftitV  enfntnand 
as  doci*  Mr.  Bn  '' 
farDsight  in  011 

for  biii  own"  <«>  *  ;.,.  „  ...  , 
for  hU  own  privule,  prr^onal,  1 
IntervstK,  "nnd  i^MH'i'iiiUy  foi 
own  hou*e^  be  hath  dtTiiitJ  iU 
worse  limn  nn  Stififb-1  **  Whnt 
i^ttic  icftH 
This  edl 

tnutid  tn  t4h'  t.iiMinit  ^  ■ 
pibonld  be  **  n"t  8k»lbfiil 
U  in  atxi'ord  with  Solotnoi 
the  ant^  thou  Flnpgnrd."  Thus,  Mr.  Smitcy 
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\n  the  worliTfl  great  cities,  with  multiplied 
luxuries^  present  temptations  to  ficlf-iiidul- 
guuoe  and  idleness,  uUimatitig  ia  i>OTertj. 

lf»  tts  Mr.  Smiley  aj^serts,  the  benevolcut 
tncthodij  of  reUevinjT  the  poor  hste  Qot  dimin- 
iaUed  their  number,  it  is  evidently  due  not  to 
fiuch  altruism  hut  to  the^e  untagoriistic  causes. 
Can  he  pro?«  that  Much  benevolence  has  not 
legitimately  tended,  in  any  measure  whatever, 
to^rnrd  the  eheckinj;  of  sucli  evils  as  lead  to 
poverty,  and  to  the  forestalling  of  sueh  oor- 
I'uptionis  ti3  ruined  the  republic*  of  Greece 
and  Rome  a<i  well  as  other  ^cat  nationalities  ? 
Just  here  Mr,  «Sm  ley  does  not  reco^ize  the 
dcur  logical  distinction  between  a  raere  oc- 
casion aud  an  efficient  cause — between  an  tn- 
cidcnt.ll  re!«ult  and  a  Ictptimato  effect.     Pro- 
slavery  men,  both  at  the  North  and  the  South, 
failed  to  rnakc  tins   distinction   when  they 
declared  that  the  and-^larcry  men  bri 
on  the  rebellion,  and  that  rl'.erefore  they 
the  eid pubic  cau:?e  of  it.     Ko !    Slavery 
was  the  eaurie — the  abolitionist  was  ol!I 
occasion.     The  one  worked  for  evil,  the  > 
for  good :  if  evil  came  through  the  latter,  it 
wafl  but  incidental,  not  legitimate.     Every 
Fystcm,  however  excellent  in  itself — not  be- 
injar  perfect,  of  noce?sily — iraphoa  or  involves 
o"      '       '  '!3.     I5  Mr.  Sniiley  Io^IcaI  inmak- 
i'  ntal  results  of  altruiem,  aa  evil, 
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our  great  cities  for  the  rescue  of  the  perish- 
iof; ;  who  have  suffered  theiut>elre3  to  be  so- 
cially ostracized  by  teaching  the  black  chil- 
dren of  the  South;  who  have  dared  the 
Mormon  monster  in  his  den,  to  extirpate  the 
curse  of  polygamy ;  who  have  dwelt  in  In- 
dian wigwams  to  civilize  the  savage;  who, 
for  medical  science  or  society,  have  breathed 
the  infections  of  small-pox  or  yellow  fever ; 
or  who,  like  Livingstone  and  Stanley,  have 
penetrated  the  wildernesses  of  Africa  for  the 
Bupprc-^sion  of  the  slave-trade  ?  Shall  it  be 
Faid  to  all  such :  *'  Renounce  your  altruism 
anrl  rest  in  your  egoism ;  self-sacrifice  is  not 
wisdom,  beneficence  is  not  profit"?  Shall 
it  l)e  said  to  all  founders  of  hospital:^  as 
well  as  asylums,  of  colleges  like  Harvard, 
Yale,  Cornell,  and  Johns  Hopkins,  with  their 
Fcliolarships,  "  Ye  arc  the  monuments  of  al- 
truistic error  *'  ?  Shall  it  be  said  to  benevo- 
lent and  moneyed  men,  who  can  not  per- 
sonally work  for  humanity:  "Hoard  your 
money ;  waste  it  not  on  charities  "  ?  Is  their 
lioucvolencc  to  be  smothered  by  the  smoke 
of  eleemosynary  institutions  which  the  ego- 
istic torch  would  consume? 

TrutlifuUy  yours, 

C.    11.    A.    BuLEi^ET. 

Howard  UNivEBsmr,  WAsaiKUToy,  D.  C 


THE  WORK  OF  THE  BURBOWINO  RAT. 
Editcn*  Popular  Science  Jfonihly  : 

In  your  N<)viMiibcr  number  there  appears 
an  article,  by  Prof.  X.  S.  Shaler,  entitled 
"Hiibits  of  the  Great  Southern  Tortoise," 
which  is  basetl  upun  premises  so  manifestly 
erioncous  that  it  is  difficult  to  understand 
how  the  professor  could  have  be<*n  led  to 
adopt  them ;  an.l,  therefoi-e,  in  the  interest 
of  science,  I  take  the  liberty  of  pointing  out 
to  him,  through  you,  the  error  which  he  has 
made.  Having  lived  in  Florida  for  several 
yearn,  and  having  during  that  time  closely 
observed  the  habits  of  the  land-tortoise,  or 
so-called  "gopher,"  to  which  the  professor 
refiTS,  I  know  whereof  I  speak.  The  pro- 
fessor is  entirely  mistaken  in  supposing  that 
the  little  mounds  of  sand  which  he  describes 
are  made  or  pushed  up  by  the  tortoiae^  or 
''^ gopher y  They  are  the  result  of  the  in- 
dustry of  quite  a  different  animal,  vijs.,  a 
species  of  burroicinrj^  jtmichcd  raty  known  in 
eastern  Moriiia  as  the  "salamander." 

The  land  tortoisu,  or  gopher,  nrrcr  bur- 
rows into  the  earth  beyond  a  distance  of  ten 
QT  fifteen  fed y  whore  he  goes  merely  for  con- 
cealment, not  for  food.  He  never  obstructs 
the  outlet  of  his  burrow,  but  keeps  it  open, 
so  that  he  may  rca«lily  return  to  the  surface 
of  the  soil  to  s^ek  grass  and  other  vegetable 
matter,  upon  which  alone  he  subsists.  It  is 
true  that  he  hibernates  during  the  winter 
months.  I  have  caught  hundreds  of  '*  go- 
phers," and  have  shot  or  causht  in  traps  dos- 
^  the  "  salamanders,"  and  I  am  prepared 
■Untiatc  what  I  have  hero  stated  In 


'  the  most  indabitable  manner.  It  is 
festly  a  physical  impossibility  for  the  tcTtoim 
to  burrow  its  way  thousands  of  feet  hori- 
zontally onder  the  ground,  as  the  profcsior 
supposes. 

I  can  easily  imagine  the  amusement  which 
Prof.  Shaler's  article  would  afford  residenu 
of  Florida,  should  it  reach  their  eye.  Sudi 
inexcusable  errors  in  scientifie  papers  aienot 
calculated  to  bring  honor  to  science  or  to  the 
scientist.        Very  respectfully, 

C.  C.  BnucK,  M.  D. 
WABni5GToar,  D.  C,  Xortmher  1,  Xb6^ 

[In  a  former  paper,  referred  to  at  the 
beginning  of  the  article  on  the  ^  Southern 
Tortoise,"  Prof.  Shaler  mentioned  the  dis- 
turbance of  the  soil  due  to  burrowing  n>> 
dents.  The  second  article  was  devoted 
wholly  to  the  work  of  the  tortoise,  but  doe* 
not  seem  to  us  to  conflict  with  the  statemrat 
that  other  aidmals  produoe  effects  of  this  sort 
in  Florida,  even  exceeding  in  some  localitifi 
those  produced  by  the  tortoise. — Editor.] 


A  DOO  THAT  COULD  COUNT. 
Editor  Popular  Seienee  Monthly  : 

On  page  123  of  your  November  number 
Dr.  A.  8.  Hudson  relates  incidents  to  show 
that  animals  may  be  able  to  count.  In  1869 
an  Omaha  printer,  named  Bolster,  owned  a 
terrier  bitch  that  could  count.  On  bciog 
told  by  her  owner  to  climb  a  certain  number 
of  steps  and  lie  down,  she  obeyed,  nerur 
njaking  a  mistake,  although  the  'ta«k  giTi>n 
was  varied  so  as  to  test  licr  ability.  Slie 
gave  evidence  of  equal  intelligence  in  other 
directions,  and  there  is  no  doubt  that  fbc 
could  actually  count  up  to  fifUwn. 

Yours,  etc.,  J.  D.  CALHorx. 

Omaiia,  October  M,  1883. 


THE  TYPE-WRITER  FOR  THE  BUXa 
Editor  Popular  Sei^we  Monthly : 

In  an  interesting  artide  on  *' Writing 
Machines  for  the  Blind,*'  published  in  **  The 
Popular  Science  Monthly"  for  September, 
I  was  surprised  to  see  no  mention  made  ef 
the  type- writer  as  having  been  utilized  for 
that  purpose;  and,  as  the  author  seemed 
thoroughly  acquunted  with  his  subject,  he 
would  doubtless  have  noticed  the  fact  had 
it  ever  been  used. 

From  the  readiness  with  which  the  blind 
learn  to  manipulate  the  keys  of  the  piano,  it 
is  to  be  presumed  they  would  hare  no  diffi- 
culty in  managing  those  of  the  tvpe-writcr 
—a  process  which  could  be  stib  further 
facilitated  for  them  by  liaving  the  lettcn 
on  the  keys  raised.  The  printing  type  could 
be  beset  with  sharp  points,  so  as  to  prick 
out  the  letters  on  the  sheet  instead  of  ptiav 
ing  them  with  ink,  and,  br  using  paper  «€ 
the  proper  thIckiuiM,  a  cuitiiiet  raisfd  li^ 
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- bc!^t,  it  ia  n  poor 

I  indeed  that  wilt  8hut  out  a 

^  nn'-  srt  T>eeause  the  major- 

t  1!  thecpialtUcatJona 

jority-rule  with  a 

It  b  tleetxr«d  that  '^  woman  suffrage  b6> 

'^  ami  by  wom<*u  til^'^i ^  "^^Mry 

Uorv  a  measure  ia  <  1 10 

a**  TOtci."     Then  iit 


by  a  successful  party,  who«e  candidate  13. 
elected  by  a  majority  of  one  thousand  in  1 
*'  deciding  Slate/'  becomes  government  bj  _ 
five  hundred  and  one  men ;  and  government 
everywhere  becomes  government  by  the 
atnaDest  possible  majority  of  the  majority  by 
which  a  party  elects  its  candidate.  What 
becomes  of  popular  povcmment  ?  It  is  fur- 
ther declared  that^  if  women  vote  with  their 
hui^banda,  ftuflfragc  becomes  a  faree.  It  \»  a 
very  plain  social  fact  that  men  whoa^sociute 
much  come  to  think  alike,  especially  on  sub- 
jects that  are  much  thought  upon«  Like 
teacher,  like  student ;  like  father,  like  son. 
Politics  runs  in  families  almost  as  much  i 
features  do.  If  all  who  acquire  their  polii 
ical  teaninga  from  their  constant  associateff^ 
shall  uot  vote,  a  very  large  majority  of  the 
Hons  of  the  country  munt  be  disfranehiHtdt 
and  in  a  generation  there  will  be  no  voters 
at  all.  And  if  the  women  of  the  land,  by 
^  '        !;JTraj?e,  run  the  danfjer  of  bceom- 

ii  :hers  of  a  *' generation  of  moral 

t  .,.  w,t,  >  t,.  ,'*  lire  the  fathers  of  the  race  bo 
entirely  different  in  quality  from  the  mothen 
that  the  tran^raisfion  of  a  very  large  amonnt  J 
of  barbarism  might  not  be  prevented  by  a 
wholesale  rcetriction  of  the  &ufrrfl«re  ? 

Flmieal  inability  to  execute  the  laws 
when  they  are  made,  and  to  defend  them  in 
a  military  capacity,  is  made  a  principal  oKjec- 
tion  to  the  granting  of  suffrage  to  women* 
"  TliU  consideration  alone,  rt  appears  to  mt% 
puts  the  propriety  of  female  stiff  rage  out  of 
the  question/*  But  only  a  eimall  proftortion 
of  men  are  willing  to  be  executors  of  the 
law,  aj<  policemen  and  sheriffs ;  and,  as  for 
the  judicial  positions,  an  even  emallcr  pro- 
portion is  Jifteti  to  fill  them.  Ilej*tiiction  of 
the  suffrage  w^ould  bo  a  jrood  thing;  let  itj 
be  applied  under  the  principle  of  iramunitf  1 
from  military  service,  and  who  would  bedia- . 
franchised  ?  War  demands  able  bodied  men; 
only  men  that  are  perfectly  regular  in  forro 
and  Kound  in  health  can  be  soldiers.  If  im- 
munity from  service  ia  to  form  the  boundary- 
line  of  suffrage,  all  the  rest,  a  vast  numberi 
would  be  fthut  out.  Thi^  excluded  list  would 
include  perhaps  the  best  clans  of  voters  the 
nation  has — the  older  men — becattse  they 
are  exempt  from  military  duty.  But  I  am 
sure  the  professor  himself  would  be  unwill- 
ing to  begin  restriction  under  the  princrpTo 
he  haa  cnondated,  and  reduce  the  elders  ot 
the  nation  to  the  condition  of  Gulliver's 
Luggnaggian  struldbrvg». 

FaiTTK  CttAifciu 
AmaroK,  Wis.,  Ot^t.^h*,-  n»,  tasS. 
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TSS  MABCn  OF  PHACTWAL  SCIKNCK 

IT  is  idle  to  he  continoall^  repeating 
that  tliis  is  u  verj  w  oaderfal  agre ; 
bat  wo  may  witb  good  reason  conij^atu- 
lut^  ourselves  that  science  haa  now 
reached  a  point  that  insures  to  the 
human  race  on  ever-increa^In;;  mastery 
over  the  powers  and  re?»aarces  of  na- 
ture, and  that  onght,  with  any  kind  of 
fjoht  management,  to  be  productiTe  of 
better  modes  of  life  from  year  tu  year, 
not  for  tho  few  only  but  for  all.  At  t!)0 
IohSL  meeting  of  the  British  Assoeiatlon 
an  ftddre»9  was  delivered  by  Mr.  Preece, 
President  of  the  Section  of  Mechanical 
Science,  whidi,  thonglf  confined  to  the 
single  sTibjeet  of  the  recent  advanoei*  in 
tho  practical  apjdications  of  olectnclty^ 
furnishes  a  vivid  picture  of  the  chiu^rea 
which  scientific  knowledge  generally  w 
working  in  the  world.  Thingsj  that  to 
our  forefathers  were  perfect  tj^jea  of 
the  unknowable,  are  to-day,  as  Mr. 
Preecc  remarks,  among  the  be^t-ander- 
slood  of  natural  phenomena,  if  not  in 
relation  to  I  heir  ultimate  cause,  at  least 
in  regard  to  t)ie  laws  of  their  operation. 
Among  the  various  troublesome  qnes* 
tions  asked  of  the  patriarch  Job  was  one 
OS  to  whether  he  could  send  lightnings, 
80  that  they  might  come  and  go  at  his 
bidding.  Of  courno.  Job  had  in  give  »t 
op;  bnt  that  waji  not  because  the  prob- 
lem was  absolutely  in«(dubl6,  bnt  be- 
cause lie  bad  not  the  scienlifio  knowl- 
'  '  .    in    solve    it*      To'ilay 

i  lying  to  and  fro  in  tnoH 

complete  sutijoction  to  tho  will  of  man ; 
and  ercn  the  free  lightnings  of  heaven 
have  to  a  large  extent  been  placed  an- 
der  bonds  to  do  blra  no  harm^  Mr, 
!V«*ece  ant^'dati^H,  wo  ob«H'rv(%  bv  fivo 


placing  it  in  1T4T  in^toatl  of  in  1753;  tmt 
i.«A  u  ror'-.*^^  \xi  itntinif  tbiit  nonr^^-  - 
!  after  FrJinklln'i 

r;i^Li>vi'rv  ucr«>nB,  aa  a  warking  powtr, 


electricity  was  fairly  iz)i«t«r«>3.    StM* 

rally  the  Ohorcb  was  oppfM^  Vk  d» 

study  of  electricity  in  kg  bcginniiis!!;  ha 

that  atudv  has  been  too  fnjitfnl  irfl^ 

ficial  results,  and  tnt^  victoriomly  «oae» 

fbl  all  along  tho  Unc,  to  rvtnaio  oadv t 

ban  of  any  kind.     Cbnn  hd  thdrndm 

are    now    protected    by   riv-^i!fii'"  n-^ 

against  mndam  tbunder' 

the  clergy,  in  comrnfri 

e^s  are  protected  by  v 

smallpox.    On  tho  em' 

rods,  Mr.  Precco*s  de 

long  as  points  remitin  poinU,  n^ 

oondtietors  remain  condoctor*, 

as  the  rods  midte  proptir  conorc! 

the  earth,  lii  ^     ^ 

toot,^'  is  a  V. 

also  is  tlio  oaur.iuu  h« 

to  tho  neglect  of  th' 

which  the  whole  cflicneney  nf  * 

tern  of  proteetiriQ  againfll  ligLt^tas  w- 

pends. 

It  would  be  Itnpoietble  wUkis  m 
limits  to  give  an> thing  l\\^  j^*rr!^it- 
tory  summary  of  tho  ^t 
address  to  wMcIt  we  bave  r 
or  three  ptiinta  miir»  lion 
gled  out  for  ootlee.    TUe  ij*rv;-i<  ^^c- 
graph  nvay  now  b^  aald  t<>  bttr  b**  ^ 
IMO  for  -*«  for  h'»' 

ary.      i  itiKulMb 

outset  was  firn  words  •  m\ 
day  it  is    m%    liuo^rtd.      ''^ 
Whcatstonc  rofimrml  fiv«  v 
fir 

Oti 

jipeod.    On  i 

nearly  iLrto 

utotie  irvf  nhirn  r-l 


thi>  wire*  t! 

.-.♦?■....    Jr.     U 
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tliBi  U»o  teJagraph  btisinc»  wblrli, 
when  ftoHitned  by  tbo  Govemtncnt  in 
l§70,  bfotight  In  £550,000  per  ttuuum, 
fwir  jleMjf  £2,or»a,iM)rt  jkt  wnnttm  •  nnU 
tbattboAor  bn:) 

Wbii  tiitt  i&orea^  in  revcnne  and  work 
flmilfO  wqtiltl  hurti  been  bad  the  tele* 
l;^^klM  rvmdned  ia  primto  bands,  U  Is 
le  to  wiy,  Gorcrnmrnt  tcio* 
is  cbenp — 6</.  fnr  11  m^*»sii(iro  tt> 
11^  |iirC  of  diu  Uuit<^d  Kingdom — and 
ibAin  BO  doQbt,  tc!!iids  to  miik^  It  pcipu- 
lar*  Mr*  Prw»C4J  refers  with  natunil 
prid^tatbo  Icnditift  part  Great  DntaJQ 
tim  takm  in  tbo  Hnn^  of  fnbmanne 
tthlea.  Bnlbtb  •hi pa,  be  utAtcn,  ttave 
Uid  110/XN)  milttii  uf  cable;  nnd  nrilidb 
ta{iiUl  to  tbfi  amotiiit  of  £40,0110,000 
iuw  Umh  expoaiM  in  tbli  vcrjr  tuicful 
WOfk^  Th«  inUirajr  tsrstem  of  to-da/ 
(oald  itol  buTe  roadbed  lu  pri^Bent  do- 
Til«piii«it  witbiMtt  Ui«  aid  of  t be  tclo- 
fn|ili«  bf  tneoiMi  ftf  wldrb  tbo  wb<^1o 
mOTMneol  of  tnioi  i^  cbvcked  nnd  eon« 
InlM  ttonk  luomctii  to  moment.  A 
wdS^Qipp^  fii^abboz  on  a  nmin  Yme 
«f  rmEliTA^  U  s  very  Intcn^tintr  pUcc  t(i 
fitiU    To  qQOt<t  ttie  ad- 

di«ai:  •*Th««^r^i  1  t«urv©y 

tW  Kmi  all  r  i  hj  tho  aid  of  bi't 

•iMHoilgKut:- ,  .  a!i  tiilk  bj  tctci^rTipb 
ir  laltpbiffo*  to  biJi  DvigbbDrs  and  bin 
Hatloo^Okaiter;  b«  learn!*  uf  tb<»  motion 
if  Ibfi  iTftixii  b«  bi  marHballn^^  by  tdts  dif- 
li  of  eloct  [ie  coQ- 

hto  oot-doorii^ri  o  dctlt^' 

QpD  of  iim41o«  or  ibe  movement  of 
wobsarr  aemnpboreii;  be  learns  tbe 
trma  vi»rkiftg  of  bb  disitant  siirnoli  by 
Ibiir  ^iodrk  repetition ;  m  >r- 

mm  «mI  Koeks  i»T«ry  mi:  he 

iMlni^  to  Ibat  bo  can  not  mnkc  num- 
Ukiv**  TTiw  iaAU  tbu"  '♦eoiinsd  for  tbo 
tr  1  by  tbe  fact 

lli*4  >;.  -  - lora  tbe 

•fWif*^  railaray 

ViacMlljdir 

fmm  It,  one  iife  to  ererj  ^^^vOOO  1 
i;jum>ra  Quile  by  tralo^ 


Great  Inventioiw  baro  often  a  con- 
siderablo  period  of  incobation  before 
tbey  nj»simie  tbcir  proper  bn[»ort4ince 
and  devoln^.menl,  Tbo;?^  nearly  soveory 
.Vear  '   between  the  discovery  of 

tbe  ^  Aii  by  Sir  Hompbry  Davy 

and  it!*  practical  introdoction  for  pur- 
poses of  fitrcet-ligbting.  Mr,  Preecu  b 
entbaBiaatic  for  tbo  eloctric  ligbt,  wldcb 
bo  contrasts  in  ita  purity  and  wbole- 
Bomeuess  with  **  liltby  [;v^  and  stinking 
oil^*  Ho  ^tutcs  that  hi  tbo  Ontxnl  Sav- 
iours-Bank,  at  London,  tbo  introduction 
of  tbo  electric  light  waii  followed  by  an 
ajiprecbble  improvement  ia  tlie  health 
of  the  ataff-  Erory  year  sees  some  In- 
crease of  rffictcncy  or  dlminiiflon  of 
oost  in  Gtmnection  with  this  admirable 
system  of  ligliting".  At  tbb  moment  It 
in  beyond  compariiion  tbeobeapCi»tmctb* 
od  of  producing  any  given  nnit  of  llj^lit 
For  tbe  working  of  tram-car^ 
railwaypi,  Mr.  Pree«*<»  h  of  u\  t 

doctricity  in  '  Mf  the  ji-     -y 

depttined  to  lit  nuirely  U'^t  1   iri 

the  near  future,  tn  saying  tlib  bo  ba« 
in  view  tbo  climatic  conditioo*  of  tbe 
British  f^ca:  but  there  is  good  reason 
to  expect  tlial  expcrimcnta  1  .? 

made  in  tlib  country  will  d*  .  ^\ 

that,  even  where  9now*itorms  have  to 
bo  conlijnded  with,  electricity  will  carry 
tbe  day  ixi  tbe  content  with  borae^flesb. 
Tlio  progress  made  In  the  electrolytic 
oxtractl*»n  uf  metjila  from  their  ores  (i 
ftfiown  in  tbo  fart  tbnt  iv'  -; 

as^o  it  was  consulcrod  c< '  >  " 

mrh  O'Bo  borse-fiowcr  in  dopoaltizig  OQO 
pound  cif  copper  per  hour,  the  same  work 
c!am  now  be  done  with  0*3  borso-powtr* 
The  uses,  however,  of  electricity  are  al* 
mo8t  beyond  imumeratiun.  Wo  bare 
electric  weMlng,  ek^ctric  production  of 
chlorine,  i«>4line,  and  oxygen,  electric  d<y 
corapo*iUon  of  poiiionoQa  gaaea,  electric 
lire-alarms  and  froKt-alaml^  electric  pho- 
tojH'aphy,  electric  liella,  electric  clocka, 


qncftion  s»  to  whar 
it   m.ir  Lci  tiiri'.f   r 


t  bow 
A,  will 


4i8 


THE  POPULAR   SCIENCE  MONTHIY. 


probablj  con  tin  a  e  to  furnish  matter  for 
d<3bate  for  somo  timo  to  come.  Mr. 
Preoce  finds  fault  with  those  phj^icisU 
who  object  to  recognize  in  electricity  a 
form  of  energy,  and  insists  that  the  en- 
gineer has  a  right  to  speak  of  electricity 
as  he  finds  it,  and  therefore  to  speak 
of  it  as  **  energy/'  This  ia  a  dispute 
into  which  wo  c^n  not  enter  furtlier 
than  to  any  that  the  arguments  nrged 
by  Mr.  Preece  do  not  seem  to  ns  to 
touch  the  position  of  the  physicists. 
We  are  with  him  entirely,  however, 
when  he  says  that  **  the  cnj?iueer  feels 
tliat  steam  and  electricity  in  his  hands 
have  done  more  to  economize  lalvor^  to 
cheapen  living,  to  increase  wealth,  to 
promote  international  friendship,  to  al- 
leviate suffering^  to  ward  off  war,  to 
encourage  peace,  than  all  the  legislation 
and  all  the  verbosity  of  the  politician.*' 
It  is  sati. 4 factory  to  think  that,  while 
science  ia  being  railed  at  in  certain  qnar- 
tor«i,  its  methods  are  being  over  more 
fraitfal  of  good  to  mankind.  Science 
is  doing  ita  part  nobly  in  the  worlds 
and,  if  moral  results  do  not  eeoni  to 
keep  pace  with  the  enlightenment  of  the 
age,  that  should  be  a  matter  of  special 
concern  to  tljose  who  feel  themselves 
responsible  for  the  moral  intereeta  of 
the  comtniiDity.  May  it  not  be  reason- 
ably said  that,  if  they  would  do  their 
work  as  well  as  the  man  of  science  is 
doing  his,  an  equal  success  would  crown 
their  labors?  ll  is  all  doubtless  a  mat* 
ter  of  the  a<ljuv^tnient  of  moans  to  end; 
and,  when  the  right  moana  ore  employed 
in  the  moral  sphorc,  w*e  may  expect  to 
see  there  a  progress  not  less  marked 
than  that  which  U  now  taking  plac^  In 
theoretical  and  pruelteal  sciefice. 


rnS  ABUSK  or  EIAMSyATlONS. 

No  more  timoly  or  hnporto&i  docn- 
ment  has  been  given  Uy  the  world,  of 
late  years,  than  the  proieH  reprinted  la 


leading  educalars  of  Great  Brilnavaid 
by  many  others  etuioeni  m  veicoot  tfi 
letters.    It;  "  notdbjOTiianMir- 

ticles  by  Iv  .restart  pliiliiicit 

Prof.  Ma.x  Mull«?f ,  h%^rgrv«trAtiiit8Mir 
Prof.  Freeman ;  aisd  her  moat  MBm 
and  philosophiciil  eisaybti  Mr.  Fitdtfir 
llarrl^n.  All  theae  men  6M  elfilfiy 
that  a  great  iDtelleetual  aqiI  monl  !► 
jury  is  helnjsMJono  t      '  uin 

ciccsai^'o  n^e  of  exan  and, 

cr.illy,  by  an  excessive  j^tiiitulAli 
work  of  edncatjo!!.  Thtt  imt 
their  own  share  of  miaohlef  by  offtfVi 
large  pecuniary  prtse«  w  th« 
profioiency  te«ited  by  ezj^minaiioM. 
Government  helps  on  the  <^*il 
making  access  to  the  pabhc 
simple  question  cif  ''^  marka.**  T 
obtain  Uieir  positSona  aud  ^rli««.U 
grants  in  the  same  way  , 
fortunate  popils  are  havh 
continually  interrupted 
some  one  may  grub  .at  tL^ 
growing  knowledge  fur  t 
spying  out  how  witak  a  thing  It  ia,  tfi^ 
in  doing  so,  making  it  etiill  weakar. 

The  pbilosophy  of  the  wholeb^MO 
is  simple  enongh,  So  lotkg  as  lb#  iatc^- 
loctnal  develrpmcTit  of  a  ectrntrykl^ 
lowing  a  simple,  ^xnuaa, 

tion  will  he  puni  .10  aaka 

essential  henetlta  )X  brifiga;  and 
cati:>rs  will  Ihlttk  cliltHy,  If  wA 
sivelr,  of  the  li-ne  ii}lafl«eiual 
0I  i'il«,    THora  w^ 

vr  I'ty  to  aacertii 

r^f^iilta  achieved  at  a  aciitro  of 
points  in  a  eoaria  of  n 
will  rather  be  taken  fiir  j^A&icil  \ 
Q! '  '     Teslro  tof^roAl  1 

ii  tliflt  111*  rvwiUoll 


asked,  tt  will  b<  far  1 1 
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bos  been  amrak- 
And  tbd  Gorernnjent 
I  \n  t;iifue9t»'^  and  tn'Antt) 
avallablo  for  scIjooIs 
titm  br  ito&sin^  t\  ccr- 
|pq|nl9  tbrongb  cortaiti 
I  wholo  irpirit  of  c'dacn* 
D^od,  Tbo  etudeut^ii 
hit  bfiji  nxiy  &t  i&H--iM 
antioQ,  ibe  t«Acher'a  u 
Jan  piipiU  AS  possible 
uniuutiontj  as  pos- 
f%reU^hod  €nd«  iho 
bfl  scbool  U  iniido  nuV 
\  U  &o  Ume  allow^cd  far 
tbo  slow  ^tberiu^  of 
I  tbo  e^oxmcol  of  what 
for  Ibe  giilberlu^^  of 
tSotis;  All  Is  horrv  aud 
strass,  buflDcss  from 
iiiiifMs  to  the  close.  Tbc 
Imt  complete  cxtin(v 
ill«ctiia1  intero&tJi.  Our 
l4o  not  IcMirn  to  lo%'e 
fltJi  own  sake,  for  nx\y 
enlarge tnent  tbai  it 
t»r  Any  UfDoflt  tbat  It  cD&blos 
]fiw  oil  !belr  fellows,  They 
I  lloBii,  indocd,  to  rcaKuo  tho 
»twtAa  wbtft  is  rcul  and  virtU 
{A  Aod  wbAt  Is  Its  tnerts  out- 
tip  ttbull;  and  tht^y  le^ve 
Arttb   iotoLllgences 

En  sliArpenod,  and— wo 
O  ^Ink — with  moriil 

ilo  « 

rtiW  tbal  we  overdraw 

i  there  e&n  b»rdiy  be  s 

itny  Ubernlly  cul- 

i  Unit  the  evil  to 

ticb  ibe  nijTners 

I  ^iveo  rise  to 

is  A  verj  real 
.1.    .1^^    ^1,^, 

t  hor* 

uur  owD 

be  A  suf- 

rbicoed  pobUo  opln- 


reforms*  More  thaa  tbls»  in  an  0*^ 
soDtially  state-directed  system  of  edu- 
cation, w<^  dare  not  hope  for. 


I 


OfR  readers  who  have  followed  the 

^*  New  Obflpters  in  the  Warfare  of  Scv 
cnce,"  by  Dr.  Andrew  I>,  White,  as  tbcy 
have  appeared  frora  time  to  time  in  the 
**Montbly^^*  will  be  gWl  to  learn  that 
tbo  pabli<!fitJon  of  thii*  unique  series  will 
be  resuiued  iu  the  Februtu'y  number. 
These  papers  are  cliaracloriicd  by  nov» 
elty^  pith,  and  soltolarly  rosoarcb*  Dr. 
White  has  devoted  several  years  to  tbo 
invc§tiia:aliun  of  his  sahjeot,  and  is  now 
in  Europe,  eiaminin^  tito  libnirios  and 
(collections  of  untitpiitics  for  additional 
materiaL  This  reseitroli,  whii^b  the  au- 
thor b  making  unusually  exbaualive,  can 
not  fail  lo  bring  oat  many  facu  and  in- 
cidents in  the  history  of  dogma  and  sn- 
perstiijon  wbicb  Imve  never  before  seen 
tbo  light,  or  bnvo  been  buric<l  in  ol>* 
scanty  for  centuries.  Willi  such  re- 
sonrccs  at  bis  command,  Ur*  White  bi 
In  a  position  to  lay  before  hi*  readers 
some  very  remarkable  illtistratioDs  of 
tlie  per^iHenl  dominance  of  delusion  In 
the  bumiiij  uilnd.  Hut  much  more  Uian 
tliis  superticial  interest  is  aitnrd  at,  for 
the  author  hopes  by  the  publication  of 
these  papers  to  start  some  trains  of 
thought  among  rofleeting  men  wbioh 
filiAll  be  of  pornmnent  service  alike  to 

The  chap- 
iiig  will  treat 
of  the  iutoeet  of  **  I>emoniac  PosseAaiotiA 
and  lusanlty/* 
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Qualitic*  of   Sttln.     By 
IX.     New  York:    D.  Ap* 
t»iu82f».    Price,  11.40, 
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with  pcculbr  difflcnltleB^  arising  fnmi  the 
vague  and  ladcfinablo  ohamccer  of  the  ha- 
mftn  fccUngs,  wliich  can  not  be  described 
directly  or  ace  rately  analyzed;  it  can  be 
iipproaclicd  only  by  the  way  of  wide  com- 
pariaoii  and  illustration.  The  first  step 
taken  by  the  author  is  to  classify  the  ©mo- 
tions common  to  poetry  and  the  fine  arts ; 
and  in  this  we  find  at  the  outset  that  the 
lines  are  hazy  and  discernible  only  by  the 
aid  of  acquired  faculties,  Ne it  to  be  studied 
are  the  aids  to  emotional  qualities,  the  com- 
mon end  of  which  Is  the  evoking  of  emotions 
of  the  pleasurable  kind.  Tlie  conditiona  of 
treatment  under  which  they  are  brought  Into 
effect  are  representative  force,  concret^neds 
and  objectivity',  personification,  hannony, 
ideality,  novelty  and  variety,  plot,  and  re- 
finement* The  qualities  themselves  arc 
designated  as  strength  or  sublimity,  beauty, 
fodiug  or  ptithos,  humor^  wit,  and  melody; 
of  which  rodody  and  feeling  are  perhaps  the 
least  ambiguous,  while  most  of  the  others 
are  liable  to  complications  that  make  scien- 
tific precision  in  the  language  of  criticism 
very  difficult.  Under  the  fir^t  head  are 
brought  the  contrasted  cmotiomi  of  love, 
tender  feeling,  and  sociability,  on  the  one 
hand,  and  irascibility,  malevolence,  and  an* 
tipathy  on  the  other.  It  may  seera  pnm- 
doxicai  io  enumerate  the  emotions  of  tho 
latter  category  ainons  the  promotirea  of 
pleasure,  but  an  analysis  of  the  best  literary 
works  will  show  that  these  darker  aepects  of 
feeling  ore  as  esi^cntlal  as  the  shallows  in  a 
picture.  Fettling  includes  the  varieties  of 
lore,  friendship,  pairioUsm,  compaialon,  re- 
ligion, pcrsoniticd  feeling,  and  wirrow  or 
pathos ;  humor,  the  group  of  fjualiUci*  cen- 
tering in  the  ludici'ous  When  place  i$ 
given  to  all  thc3<»  qtmltties,  there  still  re- 
mains a  region  of  effects  not  fully  accounted 
for — ^t»eauty  ;  the  sense  qualities  ;  utfliiy, 
which  can  hardly  be  divorced  from  the 
epedal  emotions,  but  stands  to  a  certain 
id«^ee  remokf  from  anyone  tateroBt;  and 
I  Iniitalion,  which  lends  itself  to  further  tho 
leprdal  qualitii'i,  but  \\tk»  a1*o  an  (n(1<»poniU 


able  proportion  of  the  ffiaet,  rad  «t  i 
acntatire,  botli  of  tbe  rbet43fial  i|b 
which  they  illnstniie,  and  ol  tile  di 
authors  of  aU  timea,  inclttiUof  tbt 
known  contemporary  authora  of  Iftie  ll 
nau'ons.  This  feature,  w  bile 
value  of  the  Ixxik  for  sttiili ,  mokai  i  at* 
attractive  for  leii?ur€ly  rc«diag» 

RKAuevic  Tr>  ~      ro<^nrf  BfRi, 

By  N  \tn  '  WjuXtm  vu\  1^ 

York  :  !iuu|,^FiL.j«,  .nuwau  4  Ceu    laTvt 
Volumes.      Pp.   6^1   and  4lf.     fi^ 

Stabtih o  wtth  lite  prcemnplloa  tial  Art 
OFpires  after  and  must  have  »iin9  tlicoi^it 
himself^  of  the  nuiVi^rDe  in  m\&s^  h#  ftio^ 
and  of  life,  duty,  and  d4?^tiat  In  ic,  tlie  m- 
thor  dispoaee  of  all  the  andcot  theerifr-' 
intniUonol  eyetems,  he  eatU  tfaem'^ai  vi^ 
and  not  competent  io  stmiui  the  ism  iA  a  tn^ 
philosophical  criticiitn.  But  tlj«  tlLrmtfi 
thought  and  light  that  poured  tlnixp  » 
tiquity,  gathering  Btr^cngth  frocn  lli*  uriis 
ethnic  sources  by  wltieh  It  was  ImS,  ev 
transmuted  **  into  tht'  learning  and  wiali«j< 
the  ChriHian  erm,  such  oe  tlwy  bat*  bail* 
Exactly  how  much  the  kaowUi^  ee  o^a 
of  thi^  present  time  has  been  laJitbM  « 
either  of  tho  ancient  eyatenia,  or  bew  mA 
to  tho^  of  the  rbHstian  eentuglea  ate^t 
would  be  difficult  and  per}i4|M  m&mf^t^ 
to  specify.  **  The  one  meet  t^ftoJA  t&li(4l 
all  is  that  the  kaowl«(!^  of  oeiiifr,  ileb 
tii|;ht  into  any  true  tliA^ry  of  this  enh^ 
or  into  any  true  wisdotm  I&  tbe  miAtf  d 
life  In  tilts  world,  or  t&ta  ftny  atMasKil 
life  hereafter,  that  liae  bean  gBJoad  tikb 
Uie  la»t  five  bun4ir«4  jr9x%  la  of  iwif  v^ 
and  value  to  naonljad  tlion  aQ  ikc  n«  y^ 
together.*'  The  modem  tf|i^eyaliMa  4 
osophlcal  thdsta  oiv  iSodarol  ta  late 
too  much  bioeed  by  pT*^*v^^.'*H*'*iri 
ooneoming  biblical  rev 
growing  ont  at  referaic^'  mr ».  r  n^tiia 
and  popular  opiolim,  or  by  onbJidfcH 
c^«         '  iurtii,  l4»  bo  tif  tl^  take 

t!  V.#      Th#   eU**  «»f 


— ^bava  fmiied  to  {ireeeiif  a  aiau^ast  if| 


•«me»  with  a  'I 

defccu,    Tlieei 
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»  uid  ftrenot  directly  cotu 
a  tlivor;  ol  itod  or  tbc  univerM. 
iMm  ift  «  kkui  of  external  liul- 
^BiiiimAn  mind  tfudcAToni  to 
^HeiH  to  the  topmo^i  h«igbi 
^piKnowttdge.    The  liigher  it 

•till  luglier  realm  "t  (h.>  in- 
il,  civtlluK  ' 

A    n^'  .1 

ricnt  wiilvciui   the 

$\uxi9k  tiy  a  thorough 

Dftttms     If  pl^ilo^P^y 

\  fumUh  a  imtiijfftclory 

'  II  the  need  that  it  sbould 

Bllth  It.     A  condition 

Itotiilte  x%\\  utl  Ncience, 

r  Boluiion, 

teW!,OJ  .tiiathing." 

MfftS  of  xXw  utii%'t^T«o  Umt 
I  tilt  worlil  for  cotittdcrnii'»t)t  the 
httlurftl  ihoorjr  Jdtrei  philoso- 
It  Imponiblo  ukI  imivnrtincnt ; 
■llMnaeliifie  theory  Km  ntj  r<K»ra 
r  tmt  phjiicA)  idcnc<! ;  niid  in 
^(laftUittc  ihuorj— irhich  mp* 
i  Iwf e  no  oortniti  knoff tcdgo  ol 
fa%  \m%  onlj  of  the  idca^  or 

tara  fomi«d  in  oar  mbdi  on 
•tBM-poroirptkttfr— Itic  hastn«0 
it  to  nuke  il  u  iukdligtbl^ 
Aoeeptoble  as  potilblf;.  Tbe 
k  tboor;,  or  itMJUtk  )dc4litm, 
yi^iuyiit  to  tho  book,  boM^ 
^■le  tiftml  mre not  two  dtntbct 
^Hbi  two  lidis*  or  Aspect*  of 
^K«tMil«  ntibsaX\tf  of  TtaA  e»* 
pSra*.  *'tu  method  St  l)oth 
,  ^|iitb«liiml,  is  neither  ctctu* 
ro,  nor  i»bcJly 
1  fndaoUt«,  bnl  b  both  nt 
^  tbo  ttnirtrinl  motliud 
t  togfe  which  takes  tip  nil 
*j^%U  &iid  clc^r  soluticm.'* 
^t»f  the  «ork  to  unfold,  ex* 
dkb  thoorjr.  The  book 
i  lo  nad,  bus  tho  dlflUcuUy  VitA 
I  of  4l»  Mbjoet,  ftod  Ibo  f uHnc» 
Ur^s  tMii»(^  roKiQirin;;  ooffc- 
fit  cipitailoo,  And  not  tn 
irottointhip.  Thr  «uthor 
\  Mii>}rot«  Aftd  bM  toMgyetj  of 
I  kiio«l9%«  of  1ft  h»l  bo  nrkUiaa 


Tim  Tkktu  akd  Twrtrrn  Hooks  of  th« 

iNSTITrXM    Of    QctKTtLlAit,      With    El. 

plaiinuiry  Xoic«.  By  HcJiar  S.  Kkijcza. 
Xew  edtiioQ,  reriw^d  and  Iroprorcd.  New 
Yorki  a  Appletoa  &  Co.  1>  2M. 
rrioc,  111. 40. 

Tii&  value  of  QuiutlUim  in  chiii£ii.'ul  Etudy 
consists  in  the  opportunity  which  his  work 
fiinjiihea  for  at  once  getling  kuo*  ledge 
which  h&a  a  direct  bearing  on  profiwlonai 
!  life,  and  for  stisJning  n  higher  icbotmnihip 
in  the  LftUn  langtiftg*.  Tbe  InMiUutia  Ora- 
taria^  or  '^  BdnoaUon  of  ibc  Omuir/'  is  an 
inrslttsbUi  contribution  both  to  poUto  Utera- 
tnrc  and  to  Kbi^ral  edueatiun,  and  capable  of 
biting  tnado  prootically  useful  to  young  men 
in  ihclr  preliminary  training  for  public  Ufo. 
The  tenth  uud  twi  IfUi  buok*  tLvo  selected  for 
tb«}  pur[K»scs  of  the  proaoni  tcit  bocauio  of 
iha  intcn««t  and  bnportance  of  tbe  toploi 
lii-cuf^nod  in  ihcm :  thft  fonoer  book  relating 
tn  the  practical  fttudict  and  tierdsoa  tliaC 
cootrlbuto  to  the  formation  of  a  gooil  »ty1o, 
and  th«  twelfth  prcucnthg  a  kind  of  outline 
of  what  tho  cbaractc<r  and  ttfo  of  an  omior 
ihould  bo.  Pp>f.  Fri«w?'s  work  in  this 
prtfparsttoo  Ib  babied  most  brgcty  on  ttia 
labors  of  Prof.  Honm^ll  and  tiiOi<o  Occrmaa 
sciiolars  who  hav<^  given  tno^t  atu^ntioQ  to 
Qointiliaa*  Tha  present  bdw  edition  tiss 
been  revisc>d  in  flew  of  tbo  bter  labors  of 
Carl  Ilalm  iind  0.  T.  A.  KrUg*»r;  and  tbe 
noicji  hare  been  amplified*  with  tbe  view  to 
making  thirm  helpful  wherever  help  may 
seem  to  be  neinltHL 

AirnQtriTiKa  or  mi  Stati  or  Omo,  By 
IIkmrt  a.  jf^narnom.  Cincinnati :  John 
C,  Yoraton  &l  i^o.    Pp.  ia0. 

Tuss  monograph  ii  a  portion  of  the  au- 
thor** **  Popnhu-  History  of  the  ^taie  of 
Ohio."  It  deala  wirh  ihc  ancient  Ipclosoro^ 
mounds,  ftifA'*,  toml^,  etc,»  locat<.ni  in  ihsi 
Stale,  and  the  objeetii  foun<l  within  tltetn. 
In  Ohio  alone  thnn*  liavc  been  till  reccntl? 
not  Icaa  thrin  ten  tbon^od  mouodft  and  from 
(lh/M!n  hundred  to  two  thoitaand  inelotiurea. 
In  otJier  parui  of  the  MUi»l»»lppl  Valley  they 
are  mi  uumerou*  ih.it  no  nit* nipt  hat  ercr 
been  made  to  oount  ihitn  all  The  Incioa- 
urea  are  usually  regular  in  ontUn<%  and  rary 
In  aisc'  from  an  aurc  or  lc«s  to  three  hundred 
and  fifty  or  four  hundred  acres.  Host  of 
them  appear  to  haw  bean  ^atfiglMd  fair  ft* 
llgious  pnrposes,  while  otban  wvrt  appai^ 
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entlj  places  of  defense.  The  mounds  bare 
been  classified  as  Eacrificial  matinds,  moirnds 
of  sepultarCf  tcmple-moundSf  and  anomalous 
mound«.  To  these  may  be  added  the  effigr- 
mottnd.-f,  of  which  there  are  only  three  or 
four  in  Ohio,  the  mo«t  remarkable  of  them 
being  the  "  Great  Serpent ''  mound.  In  his 
descriptions  of  these  works  and  the  objects 
found  in  them  the  author  quotes  frequently 
from  Sfjuier  and  Davis,  and  from  later  ex- 
plorers rccfignizcd  as  authorities  on  this 
subject.  Plans,  db^nums,  and  views  illus- 
trate the  text. 

Htoiene  op  the  XrnsERT.  By  Loris 
Stakr,  M.  D.  Philadt-lphia :  P.  Blakis- 
ton,  Son  &  Co.    Pp.  212.     Price,  $1.50. 

The  obj'.H^  and  siiirit  of  this  book  can 
not  be  better  expressed  than  in  the  follow- 
ing  extract  from  its  preface : 

TTavinjir  %  Arm  bcliof  In  the  proverb  that  "  an 
ounce  of  prt'ventinD  in  worth  a  pound  of  cure."  the 
author  has  endeavored,  in  tho  Buccecding  paf^ea.  to 
point  out  a  series  of  hyicricnic  rules  which,  if  applie<l 
to  the  nursliDfT,  can  hardly  £ii]  to  maintain  pood 
health,  give  vifror  to  tho  frame,  and  so  lessen  suscep- 
tibility to  disease.  lie  feels,  too,  that  Inteilifrent 
parents  are  ever  ready  t<>  be  Instructed  and  willlns; 
to  oo-oiicrote  in  tho  (rreat  work  of  preventing  disease 
—the  highest  aim  of  scientific  medicine.  While 
every  woman  of  ordinary  brain-power  can  do  much 
to  keep  her  baby  wt-II,  she  should  recognize  that 
years  of  training  anl  experience  are  m-ccssary  to 
acquire  tlic  ability  to  put  tho  taW  value  upon  symp- 
toms, and  to  handle  tho  tools  of  meillcino.  There- 
fbrc,  little  or  no  reference  has  been  made  to  drugs  or 
methods  of  medical  treatment 

The  first  chapter,  describing  the  normal 
appearances  of  the  infant  in  health,  \a  writ- 
ten with  the  objwt  of  hinting  to  the  mother 
when  by  deviations  from  such  conditions 
hIic  may  be  appri^^ed  of  the  onset  of  disease, 
find  call  in  professional  coim^cl.  The  last 
chapter,  on  emergencies,  is  offered  as  a  guide 
In  cases  where  immediate  action  will  save 
much  pain  and  danger.  Besides  ordinary 
accidents  and  disorders,  those  which  occur 
only  at  birth  or  soon  after  arc  treated  of, 
and  din^ctions  for  makin;;  various  poultices 
nnd  plasters  are  given.  The  other  chapters 
tell  how  to  manage  everything  that  affects 
the  every-doy  life  of  the  infant.  The  choice 
and  furnishing  of  a  room  for  tho  nursery, 
the  selection  of  a  nurse-maid,  tho  infant*a 
clothing,  exercise,  and  amusements,  sleep, 
bathing,  and  feeding,  arc  all  treated  with 
full  details.    Tlio  subject  of  food  occupies 


the  ma«t  space,  and  recipes  for  |M 
quite  a  Tariety  of  foods  are  given.  H 
out  the  volume  the  directions  are  dai 
pie,  and  complete,  and  the  expcctaiAi 
who  possesses  this  book,  with  a  furd 
common  sense,  is  well  equipped  for  d 
of  her  baby. 

The  Vibttes  and  their  Rfaso!^.^  II 
TIN  BicsBOWER.  Chicago :  Geoiy 
wood  k  Co.    Pp.  294.     Price,  $L 

This  book  is  designed  both  as  s  f 
for  the  general  reader  and  as  a  textk 
ethics  for  schools.  In  amngemeo^ 
lows  a  classification  of  duties  wloA.  i 
them  first  into  duties  regarding  olhcMI 
and  those  regarding  self  chiefly.  II 
subdivisions  of  the  former  class  in: 
'  ness,  truth,  honesty,  family  duties*  tm 
lie  duties.  Duties  to  self  compdH 
'  development,  industry,  self-sappoi^ 
control,  temperance,  self-respect,  puill 
conscientiousness.  *'  Moral  instnHfl 
often  excluded  from  the  public  Ml 
says  the  author,  ^on  account  of  tbedl 
religions  represented,  and  the  want  d 
books  acceptable  to  them  all.^  Hm 
-  has  purposely  adopted  such  a  mett 
.  treatment  that  *'  Catholics,  Protestant^ 
and  unbelievers  may  use  this  book  viA 
approval.**  He  does  not  go  into  theqi 
I  what  constitutes  right;  ''itU  enough i 
,  observe,**  he  says,  "that,  whatcrer 
opinions  touching  the  ground  of  Hghl 
all  deem  those  things  right  which  are  A 
best  for  men,  and  consider  that  i 
rality  which  will  bring  them 
ness."  Accordingly,  the  matter  unda 
head  throughout  the  book  may  be  dM 
as  a  statement  of  those  tlungs  wfaii 
thought  best  for  men.  The  Tolume  ii 
out  an  index. 

The  Adtance-Gvard  of  Westers  Gn 
TioN.  Uy  Jaues  R.  Gilmobb  (B 
Kirko).  *Xew  York  :  D.  ApplcCOB 
Pp.  34».     Price,  $1.60. 

This  volume  has  a  close  relation  d 
two  previous  hi.«torica1  works  by  te 
author— "The  Rear-Guard  of  the  I 
tion  "  and  "  John  Sevier  as  a  CommoM 
Builder,*'  the  three  together  piemittH 
remarked,  a  phase  of  American  UM 
which  suffioicnt  prominence  bai 
given— the   stoiy  of  tha   foo^ 
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pwrt&  of  U}«  UMBTooioiiiOD wealth. 
Tlie  litl^  of  tbe  Ci»t  toktoe  in  juAtjtled  In 
tluu,  bui  for  the  «ut<}rpr»e  and 
df  the  har^f  pioocers  wbo  broke 

my  toiA>  tho  woods  of  the  Southw<!st 
ttDd  formed  «eUtcme&U  them,  tKe  rear  of 
ibc  Amsricim  colonic!}  duiin;;  the  RoTOluiion 
vonUl  hav«  been  cfpo«cd  to  Indian  attacks 
In  ilic  int<.^ret<t  of  Clr^^i  Brli^ia,  while  j^udi 
AUock^  were  rrltcd  tipoQ  a8  a  part  of  the 
ft*h«i&o  of  jtubjiig^ition.  TI1C  presi*nt  votuine 
f^ati'«i  to  ll)»  etnigfatlou  of  James  Robert* 
noQas  leader  of  a  pA^y  of  three  hundred 
and  oightf  men,  women,  and  cltildren  from 
tbe  Watauga  foundation  to  the  Cumber 
IllM   B^  '      settlement    of    Nashrtlle, 

**l^  fi'  i  8«'tt lenient  in  the  valley 

ti  Cbe  Misik^ippi/'  and  the  subsequent 
forfimc*  of  that  post  and  the  neighboring 
#ttt6oii0,  4<»wn  to  the  coneluslon  of  peaee, 
Ibroa^  Ilubrrl>*on>  effona,  iKHween  the 
CPMici  and  Chickaflaws,  in  17^5,  Hobert- 
mh  Itfod  till  laH^  and  had  the  privilege  of 
l^rifig  eminent  scrviees  to  the  GoTcmment, 
by  liolf UxLg  the  Choctaws  and  Chickasaw^  ro 
iMr  allDghiEioc  against  Tccumseb's  t* (Torts  to 
m^^  ttmn  In  hl,^  coii^pirdej ;  and  of  him 
ibf  uillior  claims  that,  jtul^Hu}];  by  the  st&iid- 
«ld  <if  idelity  to  duty  and  devotion  to  the 

<if  tnen,  there  have  been  few  greater 
in  American  history. 


IUir&-Bfwx  or  ITr)5T0«iCAL  A»n  GKCxjRvriri- 

CAl.  I*nTtll -'!"'•"'*  f*' TV    wiiK  hrjr'fin!    Ilrft^r- 

•noa  to  tip. 

_    tmrj  In  1^  and 

.    A.  LvANN,    M.  D., 
Iclon&Co.     Pp.  2Jiri, 

Hi  the  anibor  hAi  tttempted 

Ir  u  of  llie  fleveloprucnt  of 

Ciuf  I    pulmonary  ooDsumptlon 

tnm  ilie  ClAe  of  Ilippoerate^  to  the  present 

ly  ♦♦'  fwiibihe  ascertained  facts  re- 

!>x^Tiiphieal  di«>tnbfit!on  of  the 
;i'jQ.  ih«  tibtoric;al  portion,  which  is 
wm%if  ft  SfmnfbtioQ  from  Waldcnburg^s 
vnrlt*  giTia  the  tiruuits  of  the  several  studies 
tluat  hiiTe  been  made  of  ihu  subject,  from 
thB  day*  of  Lho  ^  fattier  of  medJeine  *^  down, 
^tll  misiinflfiea  of  oti»erTationa  and  theories 
}m  tb(  Ofd«r  «ikd  under  ilic  namcB  of  their 
SQllMirf ;  dotiuf  with  the  jire&ent  aspect  of 
llv  ^[tiQiUui)  at  rqircaenti'd  by  Kocl^  and  the 
•(  iitliar  oNBtenipormry   authors    la 


the  chapters  on  geographical  distribution, 
the  data  for  countries  otjier  than  the  Uuittd 
States  are  compiled  from  llirucli ;  and  thus« 
for  the  United  States  from  the  reports  of  the 
oenaui?.  In  ditscus&ing  the  ijuestion  of  ^^  local- 
ity in  relation  to  deal  lis  **  in  the  UuiLcd  States, 
the  country  i^  uivid*!d  into  iwcniy-one  **  re- 
giuna,"  each  of  which  haii  it*  peculiar  features 
uf  dim  at  e^  suil,  topography,  prevailing  dl;*- 
cases^  and  death* rate.  The  genei-al  statiatica 
of  the  United  States  and  the  principal  eilicA, 
iu  re&pect  to  mortality  by  consumption  and 
other  diseased,  and  the  topography  and  eU> 
mate,  atid  death-rate,  by  counties,  from  con- 
sumption, are  given  separately.  The  etiol- 
ogy of  cooAuroption  ia  neit  taken  up ;  and 
tUe  conclusion  is  expressed,  iu  the  last  chap- 
ter that  the  antiseptic  treatment — ^natural, 
by  living  at  high  altitude,  which  ia  only  neg- 
atively antiseptic ;  or  artificial,  by  breathing 
medicated  air — is  the  beat. 

BoTisT  roR  AcADinriEa  atio  CoLLKGEa,  By 
A!<J«IE  Chamders  Kktculm,  a,  51*  Phil- 
adelphia :  J.  Ih  Lippincoit  Company. 
Pp.  3ti4,  with  25U  lUustrationa, 

T1J13  U  not  ft  very  large  book,  but  it  epit- 
omizes the  whole  *«dcnee  of  bot^iny,  with  a 
copious  inventory  of  Iwtanical  mater iiiU 
While  the  statements  are  extremely  conci.^e, 
they  are  intelligible,  and  well  exhibit  the 
connections  and  relations  of  fact«.  Fol- 
lowing the  inductive  method  of  JumIcu, 
the  author  unfolds  the  development  and 
describes  the  structure  of  plants,  from 
the  cryptogttmia — "the  green  stain  on  our 
door-stone*'  —  to  the  highest  orders,  the 
magnolia  and  the  clematis,  taking  each 
stage  in  the  order  of  its  evolution*  **  Thus, 
at  the  outset,  we  gee  the  pHndplea  upon 
which  differentiation  ia  bas<sd/*  The  proof 
of  the  theory  and  the  authority  for  tho  or^ 
dcr  followed  are  indicated  in  a  special  les- 
son on  fof^ils,  and  this  is  accompanied  by  a 
geological  table  showing  the  sueeesslvc  pe^ 
riodfl  of  organic  and  inorganic  developnjent 
in  whirh  the  predominances  of  the  orders  nf 
animals  and  plautjt  arc  exhibited  side  by  «i'lo. 
Then,  with  the  pbnt  world  thus  outlined,  th« 
physiuloiry  of  the  subject  is  taken  up,  and 
the  si'|»aral«  parts  are  studied — root,  steoii 
leaf,  flower,  fruit,  tissup%  and  the  foroM 
t]iat  govern  thenu  A  single  deviation  from 
tlie  method  of  Jusateu  —  the  one  astially 
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followed  by  systematic  botanists — is  luade  in 
the  case  of  the  gyumosperms,  which  are  sep- 
arated from  the  dicotyledons  and  made  a 
distinct  class,  coming  immediately  after  tho 
cr\-ptogaras.  "In  nature,"  the  author  says, 
*'  we  find  gmnospcrms  associated  with  the 
higher  cryptogams  in  the  order  of  develop- 
ment ;  they  fonu  comprclientive  iifpcs^  includ- 
ing the  characters  of  cryptogams,  monocoty- 
ledons, and  dicotyledons — they  are  not  true 
dicotyledons  " ;  and  she  believes  that  if  Jus- 
gicu  had  known  what  has  been  discovered 
since  his  time,  he  would  have  favored  the 
change.  The  "  Manual  of  Plants,"  f onuing 
the  second  part  of  the  volume  (some  2lH) 
pages),  contains  lists  of  all  the  known  orders 
with  their  representative  genera — a  very  de- 
sirable feature,  for  few  of  our  manuals  give 
them  so  exhaustively — with  tables  of  abbre- 
viations and  etymons,  or  roots  of  botanical 
terms  and  names  of  plants. 

Soaps  and  Candles.  Edited  by  Javes  Cx-u- 
ERON.  ]'hilaJelphia :  P.  lilakiston,  Son 
&  Co.     Pp.  aoG.     Price,  ^2.25. 

liiKE  the  other  technical  hand-books  in 
the  same  serios,  this  volume  consists  of  the 
articles  in  Copley's  *•  Cyclopaedia "  on  the 
suhjccts  to  which  it  is  devoted,  with  added 
information  from  various  sources.  The  user 
of  ihc  book  is  ar^sumed  to  have  some  knowl- 
edge of  general  and  analytical  chemistrj', 
hence  details  of  many  chemical  processes 
are  omitted.  In  the  chapters  devoted  to 
soaps,  the  materials  employed  arc  enumer- 
ated, and  the  preliminary  treatment  of  raw- 
fatty  substances  is  described.  Lye- testing 
by  the  hydrometer  and  the  chemistry  of 
saponiQcation  are  touched  upon,  and  the  ap- 
paratus and  arrangement  of  the  factory  are 
then  sot  forth.  Processes  are  given  for 
run nufactu ring  a  large  number  of  house- 
hold, toilet,  medicinal,  red-oil,  soft,  and  in- 
dustrial soaps,  also  a  dozen  methods  of  re- 
covering glycerin  fnnn  spent  lyes.  A  ehaji- 
ter  on  testing  soaps  closes  this  part  of  the 
volume.  In  the  same  manner  the  manufact- 
ure of  candles  is  described.  The  volume  is 
illustrated  with  fifty- four  cuts  of  apparatus. 

Not  only  new  but  novel  is  Quick  Cooking 

n'utii.im,  ?1),  which  its  author  calls  "a  book 

of  culinary  heresies."     Its  chief  departure 

from  the  established  culinary  creed   is  in 

"crting  that  "  there  is  no  waste  in  the 


kitchen  so  much  to  be  deplored  as  wasted 
time."  Many  of  the  recipes  in  the  common 
run  of  cook-books  arc  extremelj  complicated, 
and  few  women  have  the  faintest  realization 
of  the  extravagant  amount  of  time  they  con- 
sume in  proportion  to  the  results  achieved. 
They  have  been  made  in  the  most  randco 
fashion  by  adding  one  substance  and  manipu- 
lation after  another,  according  to  the  fancy 
of  the  maker,  and  then  slavisbly  followed, 
without  any  intelligent  elfort  to  ficd  a  sim- 
pler process  for  attaining  an  equivalent  re- 
sult. ** Quick  Cooking"  claims  to  furnish, 
in  five,  ten,  or  twenty  minutes,  dishes  u 
delicate  and  appetizing  as  those  elaborate 
affairs  which  one  must  potter  over  from  twice 
to  ten  times  as  long.  This  book  containi 
six  hundred  and  thirty  recipes,  three  hun- 
dred and  forty  of  which  **  can,  severally  w 
in  groups,  be  made  ready  for  the  tabic  in 
from  five  to  fifteen  minutes,  and  two  hun- 
dred and  fifty  of  which  require  from  fifteen 
to  forty  minutes,  or,  rarely,  an  hour*8  time." 
A  *'  Black  List "  of  thirty-nine  favorite  reci- 
pes is  appended,  so  called  because  the  most 
strenuous  efforts  have  not  succeeded  in  mi- 
terially  reducing  the  time  which  these  di^hci 
require.  Each  of  tho  three  divisions  is  ar- 
ranged alphabetically.  The  whole  ranpe  of 
dishes,  from  80ui)s  to  sweetmeats,  is  reprt^ 
sented.  Prefixed  to  the  recipes  are  son-o 
practical  suggestions  of  a  general  clinrocur, 
and  a  table  of  weights  and  mcasurea 

**  Comfort  on  1 1 50  a  year  "  is  an  idea  tbit 
will  provoke  from  many  an  increduloui^smile, 
but  that  this  idea  can  be  realized  by  intclli- 
gent  management  is  demonstrated  in  Uoir 
site  did  t7,  by  i/ian/  Crvffcr  (Appleton,  50 
cents).  In  pleasant  story  form  is  told  bow 
Faith  Ardcn,  with  a  few  hundred  dollars  anl 
borrowing  1^700  more  on  mortg^e,  buys  an 
acre  of  rocky  hill-side,  erects  a  cottage  apon 
it,  wliich  hhc  supplies  with  furniture  from 
her  former  home,  and  some  articles  ooo- 
structed  by  herself,  with  the  aid  of  a  handy 
carpenter,  and  then  begins  housekeeping 
alone.  She  has  an  income  of  $300  a  year, 
and  at  the  end  of  six  months  finds  that  ber 
living  expenses,  when  there  are  no  cztra 
outlays,  need  not  exceed  |1M>  a  year,  leaving 
an  equal  sum  for  interest,  taxes,  and  the  re- 
duction of  her  mortgage.  This  gives  ber  n 
varied  fare  and  many  comforts.  A  tor^a 
school-friend,  with  two  children  old 
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te  bt  helphil,  tlieo  Join*  ha;^  oootHbuifng  at 
tbft  me  ml  |JlfH)  a  ycuir  to  the  expeasea  of 
ll^  lt4.i^*o}iiil«i,  atid  Um  next  quirter't  Aoootsnt 
^fi '  i\m  at  lUS)  whlcb  ii  IncrcftAcd 

to  ^44^  IT  ii^  tit  fnoiith««  Tlio  fttory  h  imH  a 
fMontfy  oas.  The  author  iitati*i  that  tt  U 
porlrajal,  vtcp  by  etcp,  of  her 
[*t  tier  own  wondt^rfu)  £iiccei» 
In  OMTfliig  <mt  a  loii$-ob«Hah(Nl  thf ory  of 
CfliifartabiB  coooomf.  Tbe  {^i'r¥"fnT  Ufc 
diKHlMvS  If  &0I  a  pocUoaUy  ^  lur, 

M  uot  tStat  ib«  baa  abaohi  ^uiil 

^bikdla." 

A  mtmt^  eiHtlon  of  tba  Clandcnl  IcHur* 
Mtm  td  Fh>f.    C,    Ch   Vurim^n   bai»   bion 

nd  now  incltidctt  Qotcs  on  thn  mcuU. 

knii*  Ii  r  Htod  and  puhlbhcd  by  Prof. 
ii  1.  \<  L    Loaifi,  $1J(0)»  who  ba« 

fxtemku  .u  .,  ihv  l©<rtarer'4  memuraDda« 
inl  aopfilktl  a  bundred  cut«.  Ho»t  of  the 
BiU  arr  l«i  Ute  tlkbSoQ  of  cliomical  phj3ie», 
9%ieh  9c«^\tW%  about  ofie  tiiint  of  tho  bixjk, 
abamliiry  pm|»«!r  lit  a  course  m  general 

ft  atbd,  allbotigh  arranged  for  at  a- 

^mt»  In  pharmacy  aud  iiir<dldui>,  id  quiti^ 
fuft,  nom  Mf  ibim  k  gencratly  given  to  iUvt^v 
iJtftMi  of  itodfuta.  Prof.  Curtman'n  tiotoi 
«i  ftyaiir  ^kemkUj  aro  not  inoliulcd  b  UtU 


I  pft: 


Mr. 


'>,  author  of  **  How 
hill  DOW  iMttod  The 
%  bajird  00  Wifb*tctr*ii  un- 
diatlonary  (Putnam,  $\M).  Uaa. 
ht  m^  faigea  of  thb  Utile  text-bock 
an  amutuxt  ol  pbcmetlo  drill  whjrh 
lUmM  ctf«  tlu  pupil  a  bttlar  oomtuatid  of 
firoitafidatioa  than  the  ar^rajr  per. 
I!y  haa.  The  liook  b  aitUni  Into 
porta.  In  the  fint  of  which  the  Rtiuiulii 
ii  tlift  Eagliah  language  and  the  dlaoritjc^l 
mmk»  Mod  10  f9pr«i«iil  them  art*  ttct  forth, 
md  ruattiM  iODifdaaa  arc  given  on  iho  two 
kmlfMl  and  thirty  § ymbol*,  con*biting  of  one 
w  norv  1  ^'"-  ^-  -^  •-  -it^ne  noundii  are 
fVpn^r:  1;^;  a!io  an  the 

fUliiM  w»T%  ranging  iroTn  tiro  tn  , 
of   i«|ir9aiiliig  codb  ime  of   il; 

Tba  tMKma  to  thia  part  u.v 
fono.     The  author  pntimcrn  ^ 
foriy  two  iooada  to  tfie  laogau 
fiofltfooa  which  ho  OMkca  betw . 
oni  w  la  mrft^  aod  twCwten  o  in  o«ftf  an  ] 
A#  In  iLrf.  will  Lc  MH'^nif.}  ItT  nMsy  aa  ^[••^^Ic** 


Tefinemtrota.  The  acieond  port  comprtsca 
driiU  on  the  dementary  tound^  ^nd  scrcnty- 
ac^on  graded  lista  of  twenty  word«  each  for 
phonetic  analyaia.  PaK  third  conskti  of 
tweuty-fotir  hundred  wordit  ofti*u  nn»* 
pronoitnced,  arraag^d  alphabetically,  each 
word,  both  here  luid  in  part  second^  ttclng 
re^pcltcd  plionotically.  Many  nam  cm  of  \u't* 
a^ona  anil  ptac6«  are  included  in  Uiii»  ttai. 
Twu  apjiDiidlxc:^  treat  of  diacriticM  tnet  with 
in  other  book!«,  and  dght  Foundj  found  In 
Fr«mcli  and  Germ  in  wgrtf^  but  not  In  Cu^- 
Tub.  The  ?obime  Id  printed  with  lar^^  and 
ck'ar  ty|ie  throughout,  and  there  ii  on 
crowdtxig  of  matter  on  its  pagra. 

N.  a  i7.  HnrndtM  Fint  Bitok  in  Otrmm 
(Aileyn  i  Hacon,  lioctton,  $1)  U  a  flvUvrtlon 
from  the  iiame  author's  *'GratnJnar,"  con* 
taiulng  Part  I,  or  the  aeddence  and  FntUii, 
with  new  Indexed  and  Uxlcmau'H  eicrcii?ct< 
and  the  complett*  Engllih  vocabulary.  Tbt'^o 
ponioiiA  of  the  larger  work  have  been  put 
together  (or  uac  in  secondary  hebooU,  iu 
pl«ce  of  aome  of  the  nhort  graminara.  Tho 
diitingttiidiiiig  feature  of  tho  part  of  the 
granuoAf  bci'o  prcaented  b  tho  eomplato 
aeparation  of  inS^'Ciian  and  syntax.  The 
ext^rdwta  for  trannkting  into  Ot^rman,  by 
Prof  A.  Lodeman,  an?  intended  for  Uie 
double  purpOAC  of  fijrnUhlr»f»  nmtt^Hi^l  for 
trnn»laii{)ii  and  of  n  »^ 

atid  traUMhitton  of  til  lu 

tions  In  tho  **  Grammar,"  Thej  are  framed 
upon  ihc  theory  tljai  examples  frtmi  the 
German  cla^oies  am  the  prf>f>er  kitnl  of  illaa- 
t.riti.f,.  for  a  teit4>ook  of  thil  ufdor, 

trnucATiosta  KiecRrvKo. 

]f.  Ktw  York :  JriUn  t^abfittll».  Pp.  S4.  |0  • 
yoAT. 

Atti»rtf«ii  tantitntv  nf  Ar«hlt*(^i,  p!Kic<««dIiia« 
of  tbi.>  !7Uict«€i)lU  AJ^Uiut  C4M»rriitlea,  iwiS.     Pp, 

BuMifiL  Wftlt^r.  TH«  KnlA<ry  ftt  Htchard  *l«0«1cai 
i^Hk)  A  I'oTinn  X«w  Toik  ;  Lo&^mioa.  Qtmm  h 
Co.     Pp  »^4     I? 

llrtut«ui    1 
Pftlmfiihk'  ' 

Pp.ag, 

OM-aUr,  John,  M.  t) .  IK  D.  RnHi.  tU  Ctirteitea 
;»rVr.'J  t      Boitou:  H.  It,  Carter  ^  Karrklc.    Tp. 


.  CittAkllt,  N.  r.    EtvtathNL 


SL\. 


'  .i*   X    T       An  Irln. 


*\.ii\^)  *  ui  Atu^uLjiurn  uiu  nuHTQik    if* 
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Cookm  Hartiil  W,  Ttift  Human  M^^terr  in 
FUmltft.     Novr  York :  I'ot^fi,  Howard  A  Hulbort 

rVirfn,  Yna^  W^  Editor.  RiilTrtln  ^  Tho 
V.  ■  ■-liege  L&bcn«Uiry  of  ' 

n,  Aftbilttld.     H  ,  1 

Dawsoq,  Gea«:|^  Bl  Bc«eni  Obreerratintu  on  tbe 
Glit!iiitloa  of  Btitiah  C<»lutabift  ftod  A^Jftoon^  ACcstf  k>n«. 

FlAko.  Joba.  Tbe  CMUed  Fetiod  of  AfD«rieiSQ 
HlstDrr.  lTs8-lT(4d.  Bostoii  ayd  New  York  i  HtfUgh- 
trtft.  MimtTi  ft  Co.    Vy,  }im,    tsi, 

1'    C*     Town   Md   C<«intfy  Sebool 
]  .  w  York  and  Chie^u :  Iv.  Il  KeUugjp 

iioK  kdwin  M..  M.  D,,  Obiraeoi    Tbt  Ca£  aiiA 

^  ^I*rion,  Editor.     *»Tl>«  HotiMi^M»k«r.- 

I  l^J  ^.1  »nd  *i.    New  York  :  The  Hmno* 

\U  1  y      Pp  bM  <!acU.   20  <?eata,  $2  •  yew, 

Ijv  A  (.'ode  of  MonUs.    &4fi  l-nui- 

Uo  !  I  «  ir,.»   fnr  ftfreiifftli.     New 

Tori:  Pf^m 

PJiol  i  li.i-ri    ui    uii:    .->.i;lu  Aii^UlUO  OceiUL.      liOreiQ- 

town  f*tate  Board  of  lleiilUu  Monthly  BaUcllo. 
Ociobcr,  ISs:*,    pp.  la. 

Kay»  D»v[d  Memoiy:  What  tt  i»  ftbd  bow  to 
tm&ro^e  It     New  York :  1).  A^pkton  dci  Co.    F|>. 

Ke«?»,  W.  W .  M.  !>  .  Pb!*flr!*^tphlft     Throe  9«c- 

COfifUl  '  '  Pp.  43. 

Mil  I  of.     Exprrlttirnl 

6(All^r;  ];.    pp  HI  and  S. 

Mili^,  T.  \\(v!,>v,  Muutrcuil  Pqulrrfb;  Tbrir 
\UUt^  UD.1  lut.  Jlivrr'nc*^.    With  sn  Ap|KsnUIJ^  %y  l*r, 

Nrttit'Ablp.  U.  I^.  Works  of  Thoma*  UllI  Gf^^n, 
Vol  TIT.  Ml-ro'!u^Tr'=  jjTitl  Mrrnnlr  KoW  York  « 
1. 

T.    PonrrSp 
i;  1%  Lvut,  «Jid 

CLor\>»d.     !>.  C* 

Parloa  ^riia  Mlw  PmrlOH'i  K«w  Co(»k*Sook, 
BoBtoti     '    '      •   '  iTjiiat    Pjj  M. 

Pr  \.    OM  fttid  N«*w  A^troiu»!3i7« 

rHrts  \  I  'Mi^r  York  :  LfiO^umuR.  tirc^a  A 

Co.     Pj.   12  1 

ratcy.  Chorlo*  V.    Report  of  tli«  EntoninkxTtitt, 

Dep.1ftltirnt   uf  Arrir  Mlfur,         I'p.  17».  With    Plttt<>». 
Inmecl  UU,  Pp.  44.     Wit*blll^ 

ton  :  Goterci 

1'   -  "    •    .„  »  ,,   lit ♦     Tbf>  Econoinl*^  In- 

t  Hbliiiy.  a;ow  Y«rrk :  G.  P.  Patttinrt 


VvTo    KowYoft; 
UUon.   Pf^.«l.   19 

finrrtm,  Onrrvtt  P.    A»lrtino»njr  wlt)i  an  f)p«r»- 
Otft«^,     Now  York;  D,  Ap|d«Uitt  4  C*'0.    P|i*  t^i 

^tiTif.Mt.  n  W.,  M,  T>,    0«trokiicy  of  *r«Or  ittd 
e  Pf»,  «l,  wkk  W%»  P1»U4. 

I  iano<^b«l«.    Pp.7 


POPULAR  MISCELUNT. 

Fast  Ovf ts  Ptw«i:f«T— tt  wa»  tbirtt  6ftj 
^renn  t§o^  vtith  tbc  mlrodootion  of  Irua  iki^ 
nod  ihe  8CPCW - prviMeUtff,  lii«t  ii\fi  -^  ' 
rapid  stc&mboat  tmveltog  bqgvi.  T 
dlc-wbed  tteotncr  Great  WeiUra  i^ii-j 
from  Bristol,  England,  A|iiU  8»  1026,  Mi 
reached  Nt'w  York  '  Tltii«ii«^ 

camcd  »?  o  rreri !  n*:'  ^or  tki  |M«a9 

&cros»  th  itxJ  Iweu  ittaiirllllaltfk 

dmo  fcrri  i  rrxl.    Two  j«an  Wlv  lb 

C^nurd  ^ictimcrB  bcgim  to  mO,  tbe  pkoMT 
Tcsscl  being  U}c  Cuicorti,  •  littk  onlt,  «^ 
mode  ihe  pxL^a«!c  from  Lit erpo^l  lo  BiiiH^ 
via  Ualifiu,  in  dJLt4iiii  d«jf«.    Inifii^iiMii 
m  tlic  new  tut^tbod  el  oaTig^tkn  ««r»aM^^ 
rapid  »if7cc^ioii.    la  194S  Uw  Groil  BMi 
^ihe  original  ocean  sgr^y^gig«m*»    lrf»  Ifc^ 
erpool  July  260)  kv 
Ati^si   lotk      fti 
crossed  the  Atljintic  in 
boars,  and  twenty-tlTc  u 
time  for  the  piL»«iter  was  »iii1  ten  or  iAt«« 
days  in  18A9.     It  b  ozUx  tvldihi  tbe  Mia 
years  that  tlie  fpccd  of  oocan-ftnani  laa k» 
come  pbcnomcoal  and  tlteir  al#i  um— a 
The  strictly  modem  rta^^  of  tteaiitfdilft  aif 
be  Mill  to  bnrv  begun  with  tlie  AiliaM,biii 
in  1^79,  whirn  mtkAt  the  AtJaatie  pafl^  ^ 
I))'  ^^  ciQ  rv<Q»r!]«  ttiinay  i 

0p"  '  t>TiG  iMrd  9titBl9  aia 

an  hour  wu  ImmM 

die  Alti.i      ,  Kfc^    LtilL- 

BCI  to  Clt»fitf  thi»  oc««tt  Iti 

thereby  ib«  title  of  *»gft  .i...^*...  ,a  ..-  ^ 

1ant!o^';  btttitmfl»eier**oeafcpmMjhg»ii* 

iooQ  appearod.    The  0n!giMi  inilatflpH^ 

Aia:?ka,  ruimtng  at  llie  rata  of  iwmMf^^ 

miles  fin  bonr,   and   In    !9ft4  ▼••  Itfatf 

ccUptrd  by  tbe  Uinbri^  icAkin^  timrl74b# 

and  a  half  mUca  aA  boor*    Tb«n  etm  ^ 

City  of  Rome,  wkicli  iQai!#  tbo  oaitwanlpi^ 

fag«   lu  «ix  daya,    twrntjf'lvo 

iwenty-firfi  mlnui/^i'   lu^A  m  ici»r-»ff  il 

the  Etruria  en 

of  ftix  dayt  aiiW    .L.r  .:., 

IMiol  to  New  Turk,     Tl 

TsXr   '    '  '  I  r^,;.. 

tii.i  :  rpnml  U  I 


.    i-j.  . 
i.^t«io.    Oar  tt«ti4'T 


i  bf  f'Xlhn  of  lbc««  nhipa  on  her  nest 
il  speed  hufl  tiftet}  made  )>o- 
^cul  Ati^traUn.  At  Ibo  bo- 
I^Bni^B  of  the  centuiy  this  pnAsugc  requlnxl 
c%lit  ntnth»  hj  oilltig-vesftclfl,  and  b  tiow 
SMdi  hf  •ttftttten  in  about  £ii  weeks.  Tho 
Omuxt  latmdi^d  in  1887,  w%«  (lct>if7n4Hl  to 
jjrpAllj  irdaice  thU  time,  mid,  nkhoniih  iit 
ism  ivol  rptlislog  oxp  <  October  of 

Ibo  iu»e  jro&r  diiti  eiri  i  by  c-oviMr. 

Inf  die  dittftnoo  bctwcL^u  Lornjon  uud  Ade- 
lild>  la  a  trifle  uudci:  twenty'- four  diij«. 

Oitifl  tl    Fl|1lir-St«lmll*^A    papor 

v«i  md  hi  tb«  Antmoon  Aiaociatiotif  by 
Mr*  W.  R  Tiylor,  on  color  ^  i'  Nc- 

hcMkm  fljln;5-««iujrfdii,     Th  .:j  fly- 

IJPH  jqiilfi^t  proii^at4  «  range  of  gt^i^rupbi- 
mA  tmrUUidfi  lo  «be  qmu^  unpttrulli^led  in 
«lhr  Boniiwts  of  Iho  Sduridft.  On  the 
«lhir  kaml*  ihs  ooloraUon  U  rciitftrkftbly  eon- 
flam.  Til*  locsil  varinlbns  ia  color  were 
llhittfai«il  bj  doMiHptjonA  and  coropiuriacms 
if  ftf«  ppedtiicai  ciomlnod  by  the  writer, 
alcBlUcted  aear  tU«»  MiN«»oun  Hivi*r.  in  Nc^ 
,  at  dif  orcnt  (ime*  imd  ptacei*  The 
I,  Tliat  the  mcAsurcmenta 
to  tli0  Korthcru  tarioty,  ^UUc 
DOcwipOEul  mon)  n'^nrly  vrlth  tho 
tfoallMni  fttHvdet.  2.  Local  variationa  in 
oolar  af«  great,  these  farlationii  exbtlng  la 
era  of  tho  atmt  tmnL  S.  I^oeally»  at 
,  the  two  iTftHclka  sppear  to  ^rndc  into 
4*  The  degree  of  ooloralion  on 
paria  of  dUtomi  epedaMaa  docs  not 
r  te  Ike  awie  faMu 

•r  SipfHncalil  Hrtkalegf*— 

^1  '^it-  ntTrrmttpr*  of  the  expcrj. 
glal  larcftlga- 
>«paeltre»  Dr.  J. 
,  of  tbo  L'nlfCwly  of  Fennayb 
"Ktpennient  Li  not  meant  lo 
he  tJbf  plaev  of  introfpectlon,  but  is  meant 
iMke  eeiendflc  intmepectbti  p<ti«>dhb% 
mufy  of  «kOielois«ioa»  L^  as  wo  all 
V,  itma^i  with  pccolkr  dlfflcultici.  It 
li  «el  tmtf  to  be  at  once  the  ob#crTer  and 
lla  riMemd.  Th«  f<ye  *e^  not  ii.i»clf,  nnd 
Ha  phtntwiem  are  lioth  complex  and  tran* 
iImL  Tbe  bat  ronihe  haro  boeo  obtained 
i  hrtraipaetkia  baa  been  onmbioed  with 
rttodt  oi  th«>  Mbjective  mamr&!(tatirfti9  of 
lef  other  mloda^  more  etpcdaUy 


when  these  have  on  the  one  hand  become 
foeiilizcdf  as  in  lan^Miagc,  customs,  art,  otc, 
or,  on  tho  other  band^  art*  relatively  tlmploi 
a8  in  children,  in  aarog:e$,  and  in  diaoaae; 
but,  tinder  circumfltanc^  tho  most  faTorablo 
to  flctentific  observation,  ihctt  are  i^erloiJA 
difficulties  la  the  way  of  exact  obt^erratloQ 
and  tneaanreinent^  and  it  will  be  found  In 
psychology,  lA  ebewbere  in  (dcnoe,  that  ev 
pcrbneat  gfree  the  most  trustworthy  and  acetic 
rate  retnlta.  ExperUnent  calls  up  tho  pho- 
nomena  to  be  studied  when  wranted^  and  bj 
keeping  certain  conditions  oonstani  and  by 
alterin^t  otlicra  gircj  the  best  chance  for  anal*^ 
jTsls ;  above  all^  it  enables  uj  to  photograph 
the  traniiient  phenomeoa  and  eohje^^  tbeiD 
to  objective  examinatiOD  aad  oioaaitreiiieiit.'^ 

CenllofDtal  €f itert*  —  Tiie  orographio 
con  tern  of  the  {several  continents  liarc  been 
graphically  determined  by  M*  A.  do  TiUo  at 
foHows : 


cx^aTDfUfcTa. 

UUM^ 

Qiwivka), 

Ktnepe... 

14' 8.    1 

-   ^uvria  ..» 

isouih  Anirrtca         . ,  *  ^  * . 

UP  ft. 

Tho»o  four  cenicfa  fonn  a  fairlj  rc^^hif 
quadrllatenil  The  longest  tide  i^")  Ia  thu 
one  between  the  Asiattc  and  North  AmeHcan 
oeaters.  The  African  center  ia  dbtant  d'i" 
from  the  South  American  eenter.  It  ia 
worthy  of  remark  that  the  dlKtaoee  between 
the  ecntere  of  the  double  continents  ia  ap* 
proiltiiately  the  same,  the  center  of  Asia  be^ 
bng  70*  from  that  of  Africa,  while  the  cen- 
tera  of  the  double  ii(*ni  are 

•eparate^l  by  T8*.     i  atcr  of 

tlie  four  cnotlnenL^  is  in  ibti  icgiun  of  the 
Axores  and  the  CauAricji. 

Thi«  Eaerfy  la  ii  Eirthqaake.— After 

eiplttlning,  in  the  American  Ai«»ociation,  the 
Inpoesibility  of  calculating  the  iiiteniity  of 
an  earthquake  more  titan  approximately, 
Pn)f,  T«  C.  MendenhaU  applied  a  formnla  to 
determine  the  cuergv  Intolred  In  the  Jt^im' 
neee  i!arthf|aak«  of  •fanttat^  td»  1)^87,  wbteb 
disturbed  over  SO.OOO  square  miiei  of  terri* 
torj.  lie  said:  **  Aswinrfng  a  raanof  IM) 
pounds  per  cubic  feet,  and  taUog  a  enble 
uitlQ  as  the  roltttne  lo  lie  oonsSdeted,  I  find 
Umt  to  pel  it  in  vibration  required   the 
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expenctiturc  of  2^500,000,000  pounda  of  en- 
ergy. Afsumiog  that  on  area  of  100  milcd 
«i|tiure  with  a  mean  doptb  of  one  mile  WhAS 
bus  in  vibration  at  any  one  instant  of  time 
-^whtcb  lA  Dot  improbablci  cODBidenng  the 
known  rate  of  traustnission  and  the  long 
duration  of  the  earthquake — the  amount  of 
entirgy  thus  reprefleutcd  would  be  25X1012 
font-pounda.  This  energy  mi^bt  be  gen- 
crated  by  the  fall  under  the  action  of  grav* 
jty  of  a  cutwj  of  rock  1^000  fe«t  on  each  edge, 
the  mass  of  wUii^b  would  be  75»00O,OO0 
tonS|  through  a  vertical  distiwietj  of  IC8 
feet**  Also,  assumlug  certain  magnitudes, 
**I  find  the  energy  of  a  cubic  mile  of  the 
Charleston  earthquake,  taken  near  enough 
to  the  epiccntrum  to  be  ili^turbcd  aa  above 
assumed,  to  be  equal  to  24,000,000,000  foot- 
poimtU*  The  upeed  of  transmtssion  of  this 
dieturbanco  liaa  btH!n  pretty  well  detennined 
by  Newcomb  and  Sutton  to  be  appro  ni- 
mately  Ihree  miles  per  second,  so  that  a 
cubic  mile  would  be  distributed  !n  one  third 
of  a  second.  To  do  this  would  require 
180,000,000  horae-power»  Assuming  that 
an  area  about  the  epicentrum  loO  mitea 
square  waa  thus  disturbed,  the  energy  would 
be  tlmt  of  2IXl<i*l3  foot-pounds,  and  the 
r^te  of  ltd  expenditure  would  be  that  of 
1  ,3*>0,00O,0O0,IXm:)  hor^e-po wcr.** 

Crens* — Tlie  dicnnnnd  became  generally 
employed  sls  a  tlnL^hed  gem  in  France  during 
the  fi rat  quarter  of  the  fifteenth  century.  The 
art  of  cutifng  it  !iaa  gradually  improved  and 
developed,  until  now,  two  million  five  hun- 
dred thousiind  earata  of  diamonda  arc  annu- 
ally cut  in  Aui»lerdam,  The  principal  source 
of  aopply  \\XL»  shifted  from  India  to  Bntzil, 
iind  now  to  Rotith  Africa,  whose  Capo  dia- 
monda  at  present  furnish  ninety *five  per 
cent  of  Em^pean  supply.  The  quality  of 
these  dioinouila,  acc^nlinfi  to  Mr.  Alfrrt] 
FhilUpa,  had  been  purposely  undc^Gatimat<^d 
by  intcrcBt<^d  panki^,  it  I*  tme  iltat  ccrlor- 
I^^M  diamonds  hAvo  lun^n  ffian<l  in  the  amalU 
f  b«t  U  ia 

«^  I  -  TitnTihrrs 

of  the  win  ten  and  mv- 
ftp©  expo ricd  fioin  lUi 
of  iIm^  material  S«  .  whether  whin 

orr.h.r.^.?    for  it^  ^ c,    Tho  ruby  b 

n  in  value,  and  after  it  come*  the 

tttj'^jaiii ,  wuidt  U  aaly  (LDother  oolorod  robjr.  \ 


Aithoogti  the  cliopiial  nf  il^t 
ita  lo«»,  aooording  to  Mr. 
on  account  of  iia  iBtrln..^  ^. 
valcd  blue  color,  a  gremCis' 
the  art-goldsmith  than  thai  of 
ruby  or  the  emerald.  The  oa«s>ilAi*«»d 
the  most  beautiful,  alihoitgh  tluiofiMM^af 
the  precious  gem^:,  and  l«  ettsUjr  ftodhia  wllk 
bonu  Into  a  c  uuii.    fin*  trot  i» 

erald  occura  ill  <  I  dom  vver  gsi  ibA 

in  length.  The  ^ocatlcd  Oriental  nuoM 
of  India  la  not  an  cmemldybtil  a  giw»  rtli^ 
or  sapphire.  The  iL'j.cittUif«  tooas  fnrniiif 
to  the  minor  gems>  or  those  of  liCiMr  vali^ 
edtabU*<h  tlu?m  as  %  eeparate  ^mUf^f  wha 
compared  with  the  mag;iizileait  Off 
edged  gcma.  Among  Umqi  iW 
waa  worn  in  the  mlJdli  9^»  •»  a  i 
and  pteacrvuiivi*  in  bnUlft,  tsd  «ai  < 
guiahed  aa  a  piong  or  cpiscopol  gao^  H^ 
lug  wherever  it  was  desitvhlft  to  InpifliO' 
nous  beauty  or  iti^iiy  to  the  propti^iif 
the  church.  Then  wc  havn  tU»  cbryailili^ 
the  topftsea  of  various  hues,  and  tb*  pswn^ 
Oriental  varieties  of  '  '  i  k«d  wUh  pm 

of  a  higher  order  m '  ^  ban  m  oaArr 

ago.  The  opal  wnii  hi  i\  m  the  lilgitsl  w 
pate  in  ancient  tia^ea,  tn%  t^t  lia  Init^ 
and  then  because  Its  owtt  myiliolo^  mmik 
luted  it  a  harbhigitr  of  lovft  ind  §fnML 
It  has  tost  invaluo  hi  laodern  ^kem^  iAm^ 
the  inDuenco  of  a  sill^  M|Minllliad»  tm 
aclenite,  or  moon*tonr,  ta  a  gen  of  \ 
ty,  and  atlmita  uf  a  gT««t  vaHrty  ol  i 
tiona,  on  aooomti  of  thip  noftsoM  of  it»  ibEl» 
which  enables  colored  fgesm^ihamm^mk 
enamel)  to  be  agrf«abljr  Msorlttiil  w^^ 

Gillmore)  tella.  in  ^  Land  and  Wct^,**  ^* 

crocodile  which    he  ^*rr   In   Jan^     ill- 

enteen  feet  long.  *"  i 
of  a  place  where  lh*«  >  ^i^^v  wi<<  -a 
the  hnbit  of  aiifleiziUtiiif  to  wmth  i^mix  f^*Hk 
and,  if  rts[K)rt  tpoke  truljr«  taaBy  wen  Aa 
Malay  females  It  had  earriod  Olf^  Ai  i 
it  Hi.    ■  ''^iins  a  Hff  ■ 

Afi^  rfTod    fr 

home  to  the  uomnuiada  r 
iifiT?  wcuT^d  npoa  tbf 

Hni^    Our  aiilaum 


^kinrilt,  t>ui  u   iiu<«  lU/;  \u*f  *\3^Ut 
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^  effeet  ti{>on  tlie  bnite.    lU  skin^  I  be- 
,  U  itiU  to  bo  eecn  at  ibe  Dutch  Easit 
|tt«aurn  at  Amsterdam.    If  tbcrc  b 
more  tbau  another  detested  bj 
it  is  tbo  crocodile^  4D(|,  if 
Dtuf  Of  apoftijmaii  hates  ft 
1  Qii  otbc'rs  combined,  for  it  is  ccr- 
lain  to  carry  off  hid  dogs  sooner  or  later.'^ 
I  Tlw  call  of  Uio  crocodile  is  described  aa  he- 

Tir«  Saakc  -  Start es  inalxzfdt^Tiro 
Amcilcaja  ffDJik&-«tonc5^ — oue  about  a  fdnglQ^ 
Mild  U*  be  in  the  Smilbsonian  Institu- 
Ihe  other  about  a  rattlesncke  that 
id  to  hare  poisoned  itself— haTing  been 
,|o  Dr.  Arthur  Stradling  for  a  verdict 
lilwlitf,  he  bA5  pronounctHl  ihcm 
iy  false  No  snake  on  earthy 
fiat  007  Yooal  apparatufi,  properly 
lledf  vhaiererj  or  ifi  cnpabh^  of  produc- 
\f  respiratory  eotmd  bityond  a  biss  or  a 
Out  ihey  may  id  tho  last  stage  of 
pro  Toat  to  a  noise  almost  amotmt- 
|048qiioal,  caused  by  forcible  expiration ; 
irt  hate  Bwallo'A'cd  a  frog 
-  audibly  in  the  £imke*d 
Ta  »bftt  extent  a  poisonoua  ser- 
U  noxiuuB  to  itdolf  is  doubtful 
labiy  it  inllictd  tnochanjcal  injury  only 
ltd  *>»ifu  body,  or  upon  thoac  of  iu  ittI' 
te  oongcnpis,  .  ,  .  I  have  seen  cobraa 
sluike  each  other  like  dog^  over  iV\s^ 
ratii>  and  I  recollect  a  jaboia  being 
tmuilod  by  a  puff-adder  under  tike 
with  a  Uttle  swelling  and  tn- 
onlr  arising:  in  either  c;ise."  Dr. 
SreailUog  hail  %  raUleanake  thit  bit  itself 


Mc«rdj,  with  00  more  rosuH  than  a  Uttle 
ol  Uiro  woand;  and  tt  {g  still 
If  lug  ud  wtXi, 

Mllif  r&otorrtplif.^  Common  photo^ 
^pli%  in  mh\sk  il»e  dArk  parts  consist  of 
Iwdjr  dJfitM  nlTcr  on  a  filtti  of  albamcn, 
Bnmin  1  I  in  appearance  for 

Jtmi%,  *'  pnrt*  ?oonrr  or 

take  on  u 

n  to  preserve 

rnl>t    with  a 

»rr09ive 

'  U....T,   M..*  will  not 


restore  the  clearness  and  freshness  of  the 
print.  A  better  plan  U  to  have  the  picture 
copied  by  some  platinum-printing  or  carbon- 
printing  photographer  who  doea  a  hirge 
enough  bu8iQe§d  to  employ  a  skillful  re- 
toucher. The  process  of  getting  a  good 
permanent  photograph  from  a  bad  fading 
one  is  complicated^  and  rcquirca  skiU. 
Pliotograpvhs  In  which  the  dark  part^  arc 
formed  of  platinum-black  are  the  moet  da> 
rablc  sort  known*  The  best  photographers 
will  furnish  permanent  pictures  if  their 
sitters  demand  thoni^  but  such  pictures  arc 
in  plain  black  and  white — without  the  choco- 
late tinge  of  the  common  stylo — unless  ihe 
(^rbon  process  with  a  pigment  of  the  requisite 
color  h  employed.  The  greatest  enemies  to 
the  permanoQCii  of  common  eilverprints  arc 
traces  of  chcmicali  not  fully  washed  out  of 
the  print,  dampness^  and  the  action  of  sulphtir 
or  its  compounds.  Tho  kst  of  these  Rgencics 
b  the  most  difScult  to  guard  agalnsL  Tlio 
albumen  with  which  the  photograph-paper  is 
coated  contains  sulphur,  and  a  familiar  In* 
stance  of  Ita  action  is  the  blackening  of  silver 
egg-spoons.  The  air  also,  especially  in  citic*^ 
contains  sulphurous  gases  derived  from 
sewers,  and  from  the  burning  of  coal  and 
gas. 

Warmth  for  the  lojnrtii. — A  corrcffpond. 
ent  of  "  The  Lancet "  urges  the  addition  of 
some  source  of  artificial  heat  to  the  equip- 
ment of  ambulances  in  cold  weather.  **  We 
all  know,"  he  says,  **how  depressed  ih© 
system  is  after  accidents;  how  difficult U  is  to 
restore  warmth ;  and  if  to  thi?  we  add  ex- 
posure to  a  low  tcmperaturo  on  the  ground 
In  frosty  or  wet  weather,  any  amount  of 
blnuket^  can  not  add  warmtb,  only  retain 
what  little  there  remains  in  the  body.  One 
need  only  picture  one's  meeting  with  an  ac- 
cident three  or  four  miles  from  home,  Ltie 
in  the  evening,  without  additional  clothing, 
lying  for  one  or  two  hours  on  the  dan 
ground,  to  reall7.o  how  some  menn«  of 
veyiiig  heat  to  the  feet  and  bur  !  i%\ 

welcomed.**    The  writer  then  dr  .(j| 

which  he  has  usc*1,  consi«ting  ot  n 
►  od  copper  boti!c»  holding  a  gallon  and 
a  half,  and  clost^d  with  a  screw.plug,  It  i» 
of  concavo  convex  shape,  for  feet,  chest,  etc* 
If  filled  with  boiling  water  and  rolled  up  in 
a  blanket,  it  will  remain  quite  hot  for  ihr 
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hourB,  and  be  fairly  warm  after  seven 
hour:*.  Some  of  the  hot  water  can  be  given 
to  the  injured  person  to  drink,  with  tlie 
addition  of  bfcf-ex tract,  spirit?,  cocoa,  etc. 
He  niontioiis  also  a  particular  pattern  of 
kerosene  stahle-lanjp,  which,  if  placed  ini^ide 
R  covered  ainbulancc-wagon,  would  materially 
raise  the  temperature  of  the  interior. 

Boys'  Color-Knowledi^.— Some  test  ex- 
aminations recently  made  in  one  of  the  En.rr- 
lish  board-schools  indicate  that  too  much 
may  have  been  made  out  of  color-blindne.sH, 
and  that  want  of  instruction  rather  than 
want  of  diFcnniination  may  be  at  fault  in 
many  of  the  cases  where  disability  is  sup- 
posed to  exist.  Some  of  the  pupils  at  the 
examination  in  question  were  awkward  at 
first,  and  made  preat  mistake.^,  but  needed 
only  a  little  seitiuir  right  to  prove  that  they 
could  dirttiii.iiaish  the  colors  correctly.  One 
boy  was  in  the  habit  of  calling  black  white 
and  white  black ;  as  for  the  other  colors,  he 
had  never  been  pariieular  to  name  them,  or 
think  about  thorn  exactly,  supposing  it  to  be 
a  matter  of  little  importance.  Of  a  hnnilred 
boys  cxan)inod  upon  the  seven  principal  col- 
or."»,  not  one  showed  any  real  suspicion  of 
color-blindness.  Of  two  hundred  boys  ex- 
amined in  gi-iiduating  and  matching  shades, 
none  found  any  difficulty  after  practicing  for 
about  an  hour  ;  and  every  one  was  swm 
able  to  distin;^nish  all  the  ordinary  colors 
without  the  least  difliculty. 

Yitallty  of  Mlrrobfs  In  Water,— Accord- 
ing to  Prof.  Frankland's  relation  of  experi- 
ments on  the  vitality  of  various  microbes  in 
water,  great  dilTerenees  in  behavior  arc  ob- 
servable. Of  Koch's  comma  spirillum  of 
Asiatic  cholera,  Kinkier-Prior's  ctmmia  spi- 
rillum of  Kumpean  cholera,  and  the  BticUlm 
ptlocinmcu»yV(\\\\:\\  produces  the  greenish-blue 
coloring  in  abscesses,  the  latter  exhibits 
much  greater  vitality  than  cither  of  the  other 
two.  It  live^  and  incn»a.ses  many  times  for 
more  than  fifty  days.  Koelfs  comma  spiril- 
lum disappean.Hl  from  pure  water  in  nine 
days,  but  flourished  and  increased  in  Lon- 
don sewage ;  while  llnklcr's  spirillum  disap- 
pearcd  in  less  than  one  day.  In  some  cases 
when  organisms  not  the  natural  inhabitants 
of  water  arc  introduced  into  it,  a  targe  pro- 
portion of  them  arc  at  first  destroyed,  but  a 


mcltiplicatlon  in  numbers  takes  place  after- 
ward. The  Bacillus  anthracit  in  ita  badliui 
form  is  destroyed  with  comparatirc  case,  but 
the  spores  have  remarkable  vitality.  Mr. 
Arthur  Downes  has  rcmarktHl  how,  in  tabci 
containing  more  than  one  form  of  microbe, 
the  first  dominant  form  will  gradually  grow 
more  and  more  feeble  until  it  seems  to  be- 
come  extinct  and  is  succeeded  by  races  of  a 
different  kind. 

The  Arts  %t  Life  In  Anthrap^ltt^.— The 

one  great  feature  which  it  is  desirable  to 
emphasize  in  anthropological  museums,  said 
Lieutenant-General  Pitt-Rivers,  in  the  British 
Association,  is  evolution.  To  impress  upon 
the  mind  the  continuity  and  historical  se- 
quence of  the  arts  of  life  is  one  of  the  most 
important  lessons  to  be  inculcated.  It  ii 
only  of  late  years  that  the  development  of 
social  institutions  has  at  all  entered  into  the 
design  of  educational  histories.  The  arts  of 
life  have  never  formed  pait  of  any  educa* 
tional  series.  Yet,  as  a  study  of  CTolution, 
they  are  the  most  important  of  all,  because 
in  them  the  connecting  links  between  the 
various  phases  of  development  can  be  better 
displayed.  Laws,  custonis,  and  institntioni 
may,  perhaps,  be  regarded  as  of  greater  iio- 
portance  than  the  arts  of  life,  but  for  anthro- 
pological purposes  they  are  of  less  value, 
because  in  them,  previous  to  the  introductico 
of  writing,  the  different  phases  of  develop- 
ment, as  soon  as  they  arc  superseded  by  new 
ideas,  are  entirely  lost,  and  can  not  be  re- 
produced except  in  imagination;  whereas 
in  the  arts  of  life,  in  which  Ideas  are  em- 
bodied in  material  forms,  the  connecting 
links  are  in  many  coses  prc.<^!rved,  and  eta 
be  replaced  in  their  proper  sequcnoc  bv 
means  of  antiquities.  For  this  reason  the 
study  of  the  ?.rts  of  life  ought  always  to 
]»i\'cede  the  study  of  social  evolution,  in 
order  that  the  student  may  learn  to  make 
allowance  for  missing  links,  and  to  avoid 
sophisms  and  the  supposition  of  laws  and 
tendencies  which  have  no  existence  in  reality. 
To  ascertain  the  true  causes  for  all  the  phe^ 
nomena  of  human  life  ia  the  main  object  of 
anthropological  research,  and  it  ia  obrioiii 
that  this  is  better  done  in  those  brmncbes  In 
which  the  continuity  Is  beat  preserred.  !■ 
the  study  of  natural  history  •^iMting  uiBali 
are  regarded  as  pttaent  phaaas  in  tha  dfff* 
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of  ffped^  and  their  raltto  to  Ui^ 
itttilcxtt  dcpendA,  not  >o  much 
on  their  bciiig  of  the  highest  organising  110 
no  dm  ]imlc«tttological  A4»juence  by  vrtuch 
yitorf  i#  ca|iabl«  of  boio;;  cHtttbli5hi^d. 


'ViilMMAlfC^  •♦#5^  of  ! 


^Ltnil  in  their 

,  are  to  bi»  rc- 

tftriitu  io  the  dc- 

aud  thctr  vftlue 

jwini  wf  view  do- 

j  oiTord  for  study- 

r  hbtory.    The  %tU  of  life  »re  of 

It  itEiportttio<»«  bcOAttiM;  thvjr  odntil 

Aintii;^d  in  oadcn  bj  mcoii*  of 

ia  the  order  In  which  tboy  were 


!>#  ilMiai  Strigfto  for  Gilj(t«Qtf,» 
•a  thoorj  wan  the  «ttbjcct  of 
1  Hi  the  ndtieh  Atisocbtioii,    A 
'  Mr.  EdfTtn  Chftdvick  went  lo  »bow 
r  wa|^  IncrcAAC,  tb«)  press uro  of 
I  oa  niofttii  of  *ub«iiitimoo  U  diiriio- 
lliftt^  matmid  of  the  cott  of  producw 
I  boiiii^  fU^  it  U  ^i^ucrmllj  re 
lb*  !        ,  ty^  wbllu  Uic 


i#h  lU  pf^wuro,  but  norvt'n  Ici 
tli«  popiiKitinti  Lititi  diuiiukh  It?  pro- 
powvr  -y  ■>.>  it*  pressure  on 

of  tUL^MrL^  iiL^',    Tlie  ouihor  could 
th»  tiiulu  of  s  fiirtbi^  Jidmuce 
ity  Ib  the  ootintry  with  a  further 
of  popohitloii,     Mr.  Park  llrirrUon 
that  ^  >h1  etil 

!•  •  factor  of  it  wtu 

to  sots  ihv  o»rc  we  took  at  piw 
■t  ta«t  expooM  10  exiAbU  mt»c.'nib1'« 
tasMM  of  tnitnJtnity  to  BUrvire  and  in- 
m  that  fttrt  of  the  population  whlr^h  is 
mtBf  the  mnin  clemrnt  of  th«  unemplojed* 
fW  mttahett  of  aodotj  thtu  produced  were 
mim^J  leotpibto  aobjcota,  carefully  nurm^d, 
d  bnm^l  vp  la  Lf  gpin^  I  oid* 

rft  lufr  aU4iUL    :>  etion  should 

«ll9W«d  to  bttTB  fur  pUy.  I(  wo^  Int^r- 
(^  •kb  llw!  law*  c*f  TiiTiifr'  t<*  do  m  much 
Cba  dtfcsolnii  of  |  the  surrhAl 

•1^     V  .t  «a^4  lUni 

*-  4tit»n  of  the 


metobori  of  aoetoty ;  hut,  by  the  system 
fighting  k  the  nineteenth  century,  the  soldier 
»k>uld  he  a  |)ickcd  man  of  the  community^j 
The  |K)puUtion«   therefore^  which  »ufTcn 
from  war  lost  Ita  best,  not  iUi  wurst  nieni» ' 
bcrs.     War  alau  adtlcd  intgAy  to  the  fli«u 
[)rt»portjo«  hi  thu  utiinbers  of  th<  1  , 

meant  the  pre^'idenoc  of  many  f*'  ■ 
ittriiie^s  which  tended  to  drji  ^  :  lui  .mi- 
munity  as  a  whole,  and  to  cui-  rih  -nr^iviil 
of  a  lower  type*  8ocjo1o;ji*u  believe  iJmt 
the  commcreial  eQtiit>etiUon  of  the  prevent 
day  ii  acting  very  much  aa  war  u^>d  to  act 
In  earlier  dayi.  The  Attting^  thts  wtupetentf 
and  the  mentally  and  phyeically  cfllcicnt  arc 
anceceding  in  the  itrugfjlc  for  life ;  ihe  fe«.j 
ble  in  mind  aitd  body  and  in  r«iioiireo«  1 
Mn^  dimhiAted  by  indui^trijil  competitioowl 
it  is  de^lrnbhv  in  th"  int^rcstA  of  the  he4ilt^' 
of  iho  comii  thb  compettiton  con- 

thjiie*    Anui  t  iu:iJntiitnod  that  the 

chtldrrn  of  the  working  el(i»«ei  did  not,  at  a 
nik%  contribute  to  the  loxy  popnlaiion  of  tlio 
country*  A  poor  man  witli  nix  daughters 
praetlcally  owiuhI  a  fortune,  lieeauBe  they 
could  ttietim«  ui^ef  ul  lenronu ;  and  If  he  had 
three  or  four  tonSj  the  young  men  vouhl 
oMain  work  If  cAf»ablo  for  it.  It  wan  the 
and  hJgfa«r  daaoea  who  contributed^ 
*tirphia  and  laxy  popidaiiou.  Thiij 
crjuld  bo  aecn  by  tho  larg»»  nuniU*r  of  gen* 
ttel  young  men  wlio  every  tUy  crowded  after 
a  vacant  clerkAhlp.  Parentu  ihould  not  ttc 
afraitl  to  brin^  np  tlioir  ton*  to  l«?ani  a  u*h>- 
ful  handlcnilt. 
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Tin  ilatiKtlcA  of  the  itrrpfrn^f'  Pmplrr'  for 
1HS7    nhow    that    eoirr  ^ 

fj^  voloplnp   there    in  n 
Tbo    f.  *  ' 

CTcaufi  I 


,-„■■ 

upoo  I 
lv»rri>u 


etiil   nnU  in  ! 

Ift'd  year  in  . 

an  a;rirre|^tc  capital 

in  ail,  »hare«  to  the  r 
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Dk.  Josvfb  WiGOLEBwtmtn,  of  Riucubin 
Asjlunif  regards  moraUtj  ks  of  devdopmctilJil 
origiu  &nd  growth.  Morallj  iiLj^ane  pcrioos 
exhibit  A  change  m  thdr  afTeciivc  tiaiuro, 
'  having  their  aHruietic  feelings  preatly  im* 
or  lost.  Moral  msanity  might  exbt 
cLf,  but  it  \a  more  tifiuolly  a  filngc  in  the 
opraeat  of  intellectual  iruanity^  show- 
ing  itself  generally  precedent  to  intdlectual 
change ;  the  moral  faculties  are  often  the  first 
to  bo  affected  when  the  cerebrum  i^  the  sub- 
jt'ct  of  elow!y  progfesaing  diac'ase.  Hie  re 
err*  also  moral  idiots  or  i!  '      !'  '     ' 

v.ho,  with  little  or  no  impn 

bUow  great  deficiency  or  ahi* ., .  ... 

uf  tiie  moral  faculties,  and  are  iocapablo  of 
aci{uiring  them. 

Tub  kava-Toot  (Piper  methygticvm)  of  l}\c 
Society  and  South  Sea  Island's  Is  the  baals 
of  the  iotoxicating  drinli:  of  those  regions. 
Women  and  girU  are  employed  to  chew  the 
root,  andf  when  wetl  masticated  and  mixed 
with  Baliva^  it  is  ejected  into  bowls,  raixed 
with  cocarjuiec,  and  left  to  ferment.  Both 
natives  and  whites  of  the  lower  classes  are 
very  fond  of  it.  The  natives  use  it  as  Fomc 
niiioiu^  \iA  do  wiue,  under  the  idea  that  tt  will 
help  them  along  in  important  undertakings. 

TiTE  Franklin  Institute  calk  attention  to 
the  faet  that  it  is  empowered  to  i^^^^  nrJ  >.   -,  lil 
n>ednl»  fotmdcfl  by  the  legacy  of  ' 
i*on,  of  Philadelphia,  which  h^i 
for  some  discovery  in  the  arts  and  tcituet*, 
or  for  the  invention  or  improvement  of  f^omc 
nsrful  machine,  or  for  ftoii  I  r 
Combination  of  matcrinld  i 

for  insrenuity,   skill,  or  ptr.v-nn.    ,,. .- 

lllun^hip,  It  in  aK^  empowcrt-d  to  recom- 
mend the  award  of  a  premium  and  mcdjil, 
founded  In  1810,  by  John  Scott,  of  Edinburgh, 
by  a  legacy  to  th«  city  of  Fhiladcipbia,  for 
rewarding  ingenious  men  and  women  who 
make  ufieful  inventions.  The  premium  is  not 
t  ■  twenty  dalkrs,  and  tf^      — '   '  " 

rper,  and  inscribed  '' 

u..   - .  ._   '     Villi  information  re,    .    ,.„    ., 

finanner  ol  reports  upon  discor^jr- 

rfea  and  It  m  yy  bo  obtained  by  ad- 

dres^  « lary  of  tlie  Franklin  Iiifiti- 

tute,  i  a,  Ta. 

A  TXCusticAL  univcraity  U  con' 
the  enlonv  of  VicttuHn,     A  mUr^ 


kg  relay*  of  lione*  In  0m  Inlotel  dMi^ 
but  al^  t»<Kaiiiac  tiic  rasdt  fc&^  tmB«b 
dangerous  by  umiimttmbitt  Intftvus. 
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NEW  CHAPTERS  IN  THE  WARFARE  OF  SCIENCE. 

Br  ANDREW  DICKSON  WIHTE,  LL.D,,  L.H*D., 

fOSMULLT   PRSIIDITT  OF  OOlUriXl*  OrtTKBATT* 

**DEM0K1ACAL  POSSESSION' 
PART  L 

OF  all  the  triumphi  trou  by  science  for  humanity,  none  has 
been  farther-reachinjc  in  iia  good  effoct^  than  the  modem 
Ir^H^itfu.fvi  of  the  insane.  But  it  is  the  result  of  a  sti-ugKle  long 
«!  ►*  t)etween  two  great  forces*    On  one  side  have  stood  the 

furvivali^  of  various  superstitions,  the  '  ysics  of  various 

pKiT<^)3«prihiei«,  the  theol^jgies  of  various  i<    -,        ,  the  literal  inter* 
pr  of  various  saci^ed  books,  and  especially  of  our  own — all 

lityis  mainly  or  largely   V  i- 

l\  ale  has   stoml  science,  ^:  sy 

QccmnQhiting  proofs  that  Insanity  is  always  the  result  of  physical 
difloaiHV 

I  purpo^,  in  this  chapter  and  the  following,  to  sketch,  aa 
briefly  as  I  may,  the  hifttory  of  this  warfare,  or  rather  of  thia 
.^,  i„*;   „  yf  truth  out  of  error. 

!T  i*»  more  simple  and  natural,  in  the  early  stages  of 
t4  b<?Hef  in  occult,  self-conscious  jKJwtjrs  of  evil. 

T;  ....'-  rnities  come  upon  man;  his  ignorance  of  physi- 

cal law**  )ura  to  attribute  them  to  physical  causes;  he 

hem  sometimes  to  the  wrath  of  a  good  being, 
.  .-  . ;  -a  the  malice  of  an  evil  being, 
is  this  the  case  with  diseasi*s.    The  rcial  causes  of 
,  ;   -   ■  .       ■*    ■   -         -     .      .'    -  ,    -    .  -  ,  .  ,.f 


I 


influence  of  erll  spirit*.* 


■  *  On  tbt  pai«nl  attribatloQ  of  MBctat  to  deaumiacd  Infiuerip 

■  <l  BaOeiBC,^  |«Mm  (note,  lor  a  t&ier  AtUtude,  U,  lDO-170,  lit) 
H  TQL,  SJonr*— SS 


re  SJ^r^np''  r^  "  History 


But,  if  ordinary  diseases  were  likely  to  be  ntrri 
bolical  agency,  liow  much  more  diseases  uf  the  1  raui,  . 
cially  tiie  more  obscure  of  these !    These,  indeed,  seemed  to  the 
vast  majority  of  mankind  possible  only  on  the  theory  of  --  *--iic 
intervention.    Any  approach  to  a  true  theory  of  the  c<  n 

between  physical  causes  and  mental  results  is  one  of  the  iiii;  :  ^* 
acquisitions  of  science. 

Here  and  there,  during  the  whole  Jiistoric  period,  keen  mtm 
had  obtained  an  inkling  of  the  truth  j  but.  to  the  v.t  ^% 

down  to  the  end  of  the  seventeenth  century,  nothi  :« 

clear  than  that  insanity  is  in  many,  if  not  in  mOi»t,  ca,  •      ^  1 1    ;  la- 
cal  possession. 

Yet  at  a  very  early  date,  in  Greece  and  Rome,  sci'  -erted  . 

itself,  and  a  beginning  was  made  which  seemed  destined  to  briniCT 
a  large  fruitage  of  blessings.*    In  the  fifth  century  1>  **  ' 

Christian  era,  Hippocrates  of  Cos  as.sertod  the  great  ti 
all  madness  is  simply  disease  of  the  brain,  thereby  beginning 
noble  development   of  truth  and  mercy  wl-'  ^    V    '    '  ^     .». 

thousand  years.    In  the  first  century  aft^r  ''  :--  f 

ried  these  ideas  yet  further,  observed  the  phenomena  of  m> 
with  great  acuteness,  and  reached  yet  more  valuable  re-u 
Near  the  beginning  of  the  following  centxiry,  Soranos  went 
further  in  the  siime  path,  giving  new  results  of 
strengthening  scientific  truth.    Toward  the  end  of  i\ 
nry,  a  new  ejjoch  was  ushered  in  by  Qalen,  under  ml 
truth  was  developed  yet  further,  and  the  path  ' 

treatment  of  the  uisane  made  yet  more  clean    1..  ^^      J 

nry  came  Celius  Aurelianus,  who  received  ihii*  deposit  of  j 
dons   truth,  elaborated   it.  and   brought    f-  ^      '  H' 

which,  had  theology,  citing  Biblical  texts,  n<'  ,  v'<>i 

PAfia,  1845,  i,  104,  105;  £Miuirol,  **  Dan  Hftlodic*  HenUlefi,**  Fkrii,  183% 

T^lor,  '"  Primitivo  Culture/*    For  a  very  plain  wwl  honest  stftUmri^i  a!  Uib  ' 

own  sacred  tKwks,  Bee  Oorl,  Hootkaaa,  and  Kucnca,  **  The  Blbte  i^^r  >  ■ 

lifih  tninsUtion,  t,  167,  iwid  following;  also  Fiimir'i  "life  of  r 

thU  idc^ft  in  Grocee  and  eUeirbere,  (ie«  Untiry,  **  La  Kagle,"    ' 

other  dtftiiooA^  one  from  book  r  of  tbe  ♦' Otly§iti?y/'     On  th 

fi»qturo1  ii&d  •  >  ^*oxc — Uie  main  [ 

lionofiheeii  md  do^tars  t«i 

8t.  Jcroroft,  St-  A u  .John  Cl»rv      ' 

giluition/'  |i,  Sei>;  ■  (l  e,,  Paul  t   i 

St*  Augtifilinc,  6CC  al^o  hU  **  Dc  ClviUto   DiV  i) 

Pftat.,'*  cxjuv,  U    For  the  l)ff»aking;  awaj  of  Uio  r^ 

•iiprraiiie]r  of  this  idoa^  see  Bccavln,  **  VtfxAe  Ah 

**Hl9toii«  dc  1a  MMcdnc,"    Eron  to  Uto  oa  the  t'l^^^<^-^,^.,^ 

marntaincd  (**Tiiblc-T*lk/'  HnzUtt'^  tmnAlatlon,  London^  IV* 

pr«»daocs  &l]  the  m*lmUr!i  whi  < '      "  V  > » > A" 

*  It  U  fiS^HcAnt  of  tkdii  J  lliAt  ^  I 
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ive  eared  fifteen  centuries  of  cruelty— a  truth  not  ftilly  recog- 
again  till  near  the  hegiuning  of  the  present  century — 

I©  truth  that  insanity  ih  brain-di«eaiie,  and  that  the  treatment  of 
tl  must  be  gentle  and  kind.  In  the  eixth  century  Alexander  of 
TmUei6  pre4^nted  still  more  fruitful  researches,  and  taught  the 
world  how  tu  deal  with  vi^h  '  '  ;  and,  finally,  in  the  seventh 
century,  thi«  groat  line  of  ^r  men,  working  mainly  under 

pagan  auirpice^,  was  closed  by  Paul  of  JEginaj  who,  under  the 
|r  a  of  Caliph  Omar^  made  still  further  observations  and 

&  to  truth,  but,  above  all,  laid  stress  on  the  cure  of 

madciefw  an  a  diaease,  and  on  the  absolute  necessity  of  mild 
^ nf, 

was  this  great  Kuccossion  in  the  apostolate  of  truth; 
ev  If  y  no  other  has  over  shown  itself  more  directly  \mder 
diviiie  grace,  illumination^  and  guidance.  It  had  given  to  the 
world  what  might  have  bm?n  one  of  its  greatest  blessings.* 

But,  mo^t  unfortunately,  there  set  into  the  early  Church  a  cur* 
rent  of  belief  which  was  destined  to  bring  all  these  noble  acquiai- 
tions  of  science  and  religion  to  naught,  and,  during  centuries,  to 
hUliet  tortures,  physical  and  mental,  upon  hundreds  of  thousands 
of  innocent  men  and  women — a  belief  which  held  its  cruel  sway 
for  nearly  eighteen  centuries ;  and  this  belief  was  that  madness 
iM       '         "         '  *      V      '     Devib 

Til  .  ^  1  disease  grew  hixuriantly 

ill  all  thtf  Oriental  sacred  literatures,  and  especially  in  that  of  the 
J«wik  Such  eases  in  the  Old  TeHtament  as  the  evil  spirit  in  Saul, 
which  we  now  secj  ia  have  been  Him[>ly  melancholy,  and  in  the 
New  Testiiment  the  varioiu*  accounts  of  the  casting  out  of  devils, 
Ihrougb  which  is  refracted  the  beautiful  and  simple  ptory  of  that 
power  by  which  Jksus  of  Nazareth  soothed  perturbotl  minds  by 
hU  prt^sence  or  quelled  outbursts  of  madness  by  his  word,  give 
ftbuudant  .  v  -t,^.]r*H  of  this.  In  Greece,  too,  an  idea  akin  to  tbia 
focmd  lir  l>oth  in  the  popular  belief  and  in  the  philosophy 

StxTates ;  f  and  though,  as  we  have  soon,  the  great 
tlical  science  had  taught  with  more  or  less  distinct- 
that  insanity  is  the  result  of  physical  disease,  there  waa  a 


*  f^  msihorSiiM  reftmrditif  this  der^lopmcDl  of  vdcnUfic  truth  and  mercy  in  totlquity, 
ffneialiy  KnTi^fihio^  **Lehrhttch  der  Fir^rebJAirir/*  Stuttgnrt,  \m»,  p,  40  tad  llw 

ilw  OiliMit,  **lhi  la  r  and  vpccUUy  Imsm^  ""QmtMMs  der  Mcdicin,** 

f  It !«,  Ititlci'd.  vxiTcmtlf  doobtfal  «rh«tb«r  FUto  h(i«iJi#ll  or  hit   oonl«inpor»HM  kiiem 
wmphi^  uf  '  tbli  oanoffition  pn>t>a}4y  oottiiiig  Into  the  (irr«k  worltl,  m  Intd  thu 

IdSn,  «ith  i..^       il  inftttimcKS  that  began  to  provail  about  the  titoe  of  the  birth  of 

i ;  b«ft  to  the  eartx  CThriidani  a  dcmoa  wm  a  clemoi],  atid  riitoX  8<»od  or  had,  1 
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rong  popular  tendency  to  attribute  the  more  troublcsot 
of  it  to  hostile  spiritual  influence,* 

From  all  these  sources,  but  especially  from  uur  sarr*_Hl^ 
and  the  writings  of  Plato,  this  theory  that   mental    dii^isaioj 
caused  largely  or  mainly  by  satanic  influence  passed   into 
early  Church.    In  the  ajxistolic  times  no  belief  seems  to  havo  1 
more  firmly  settled,    The  early  Fathers  and  r><w*t4»r8  in  the 
lowing  age  universally  accepted  it,  and  the  ajj  ge 

spoke  of  the  power  of  casting  out  devils  as  a  le4u,,..^  ^.^oof  i 
divine  origin  of  the  Christian  religion*! 

As  a  result  of  this  idea,  the  Christiim  Cliurch  at  an  early  per 

its  existence  virtually  gave  up  the  noble  conqttedta  of  Oi 
id  Roman  science  in  this  fleld^  and  originated  a  regular  did 
pline  for  persons  supposed  to  be  iK>s8essed,  base*! 
upon  Scriptural  theology.     But,  during  the  ceiii 
ology  and  ecclesiasticism  were  largely  developed,  \Ma  di^ipU 
was,  as  a  rule,  gentle  and  useful.    The  jaH' '       '      ' 
lent,  were  generally  admitted  to  the  ex*  • 

and  a  kindly  system  of  cure  was  attempted,  in  which  promi 
was  given  to  holy  water,  sanctified  cjintments,  the  breath  or  x 
of  the  priest,  the  touching  of  relics,  visits  to  holy  places,  andj 
mission  to  mild  forms  of  exorcism.  There  can  be  no  dou| 
many  of  these  things,  when  judiciously  used,  in  that  spirit 
and  gentleness  and  devotion  inherited  by  the  earlier  dl^ti 
from  "  the  Master,*'  produced  good  effects  in  soothing  dkiarf 
minds  and  aiding  their  cure* 

Among  the  thousands  of  fetiches  of  various  sorts  then  resor 
to  may  be  named,  as  t3ri)ical,  the  Holy  Han<l*       '     P  of  Besanc 
During  many  centuries  multitudes  came  fn  :    .  ,  i.nd  n<?«r 
touched  by  it ;  for,  it  was  argued,  if  touching  the  ^armonta  of  j 
Paul,  at  Ephesus,  had  cured  the  diseased,  h-  h  more 

be  exptH'ted  of  a  handkerchief  of  the  Lord  In 

With  ideas  of  this  sort  was  mingled  a  vague  belief  in  me<l 


♦  The  Greek  iroitl  "  eptlt^psy  **  l«  ilsrlf  a 
sSooe  ita  tiU*ra1  meuilng^  rvfcni  to  the  »*imre  ^ 

f  For  s  fitrikltig  sUtcment  of  the  Jowiib  UoUef  in  il 
**  D«j  Bdio  Judtico/*  yir,  6,  iii ;  ftldo  bb  "  Aijliqiiitiefl.*'  v    , 
**i)e%il  <A6i  out/'  m  Mjtrk  ix,  17-29)  u  sn  imdoiibtcd  oi«c  of 
**  fid«&i  sur  rfSpiUipgie  "  I  also  Miniry,  »rt,  **  n<5monlftquo  "  In  Uie  * 
tn  one  text,  at  k«aitt^  tlie  popular  belief  U  perfectly  mHowh  as  c 
poetfcesion:  ^ne  bath  a  dcril  ant!  Is  mad/Mohn  i,  20,     Xr.nm 
those  most  relied  ufkoo  wam  Mftttlu^w  vUi,  tA,  and  Lake  x^  H  .  it^' 
In  drrrlog  out  etET  tpinr 
Paulln  Arf^in,  !?.     ' 

•♦Intel!''     :      \        .  1^ 

praeenuuon  of  Ur»i>k  rlewn, 


r  >«iiliMd  is  •  1 

aMUtkn.    0»i^ 
«  Clinifcr, 
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iimt,  and  *  hu  <  n  iliis  mixture  were  evolved  sucli  prescriptionB 
\B  fallowing : 

If  an  elf  ur  a  goblin  come,  smear  his  forehead  with  this  salve, 
i  it  on  hia  eyes,  cense  him  with  inceiiBe^  and  sign  him  frequently 

the  fAgn  of  the  cross/' 
'  For  a  fi»>nd-8ick  man :  When  a  devil  possesses  a  man,  or  controls 
b^lcfiini  within  with  disease,  a  sj>ew-drink  of  hijiin,  bishopswort. 
He,    Pound  those  together,  add  ale  and  holy  water/' 
fiignin :  **  A  drink  for  a  fiend-sick  man,  to  be  drunk  out  of  a 
*beU:  Githrift%cynoglossum,  yarrow^  lupin,  tlower-de-luee, 
1,  lichen^  lovaija    Work  up  to  a  drink  with  clear  ale^  siug 
masses  over  it,  add  garlic  and  holy  water,  and  let  the  po«i*j 
sing  the  Heaii  Immneulali*  then  let  him  drink  the  dost 
[of  a  charch-l>ell,  and  let  the  priest  sing  over  him  the  Domiti 
Pater  Omnipofen^"^ 

this  been  the  worst  treatment  of  lunatics  developed  in  the 

^logical  atmosphere  of  the  middle  ages,  the  world  would  have 

urod  8ome  of  the  mo«t  terrible  chapters  in  its  history ;  but, 

t*Iy,  the  idt*ii  of  the  Satanic  possession  of  lunatics  led 

apts  to  punish  the  indwelling  demon.    As  this  theological 

^and  practice  became  more  fully  developed,  and  ecclesiasti- 

more  powerful  to  enforce  it,  all  mildness  began  to  change,  or 

idriven  into  remote  comers  of  Chri.Htendom ;  the  adm 

gentle  treatment  by  the  great  i>agan  and  Mo.slem  ph.,   -     .  .s 

[were  forgotten,  and  the  treatment  of  lunatics  tended  more  and 

rard  sc^verity;  more  and  njoro  generally  it  was  felt  th« 

to  mailmen  was  punidimont  of  tht_»  dwW  r*>u\hMr  witlut 

ting  U[Mm  theuu 

Iimen  and  L*  ihi 

V  as  the  fouii  p* 

^accepted  the  truth  as  develope«l  by  jiagan  physicians,  and 

in  Htrengthening  it.    In  the  seventh  century,  a  Lom- 

femboilied  a  nimilar  effort.     In  the  eighth  century,  oni 

ague's  capitularies  se<3ms  to  have  had  a  like  purpc 

t.Ah  century,  that  great  churchman  and  stat^^sman^ 

1,  Archbishop  of  Lyons,  superior  to  his  time  in  this  as  in 

,  tried  to  make  right  reason  prevail  in  this  field  ; 

,  tniing  of  the  tenth  century,  Begino^  Abbot  of 

,  in  the  tli  h     ^  .  <f  Treves*  insisted  on  treating  poffieasion  ais 

lui  all   in  vain:  tlie  current  h<  lt  most    ' 

try  texts  in  the  C!hristian  sacred     _  _    .,  and  sw 

^logyt  Iwid  become  overwhelming,  t 

Sm  OBckmvM,  *^  LmbdDmi,  WorUmnning;,  wut  SUr-Cr»ft  of  Emrt y  Eaglua  **  (la  tho 
Stfilo),  li,  fill  ftl*o  «&0,  nm.     For  tim  ^n?at  ti1««  of  pHcttljr  mUv«,  ••#  W.  W* 

f  r^  s  wmf  tbofvugb  ftDki  Inttivftiog  tttttOMiit  00  lli«  geocnl  ftibjicl,  iti  Clrebt 
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The  first  great  tributary  poured  into  tliis  stream*  as  we 
preach  the  bloom  of  the  middle  ages,  appetirs  to  have  come  h\m 
the  brain  of  Michael  Psellus.    Mingling  scriptural  ' 
philosophy,  and  theological  views  of  great  doctors  c.  .„.  l.  ^:.    ... 
with  wild  statements  obtained  from  lunatics,  he  gave  forth.  ftlx»ut 
the  beginning  of  the  twelfth  century,  a  ^  on  **  TJ      ' 

Demons,"     **  Sacred   science"  was  va:-    ^        richml    r 
various  ways ;  but  two  of  his  conclusions,  the  results  of  his  mos* 
profound  thought,  enforced  by  theologians  an-  larized  k 

preachers,  soon  took  a  special  hold  upon  the  ti  :  portion  of 

the  people  at  large.  The  first  of  these,  which  he  easily  basit4  up  a 
Scripture  and  St,  Basil,  was  that,  since  all  demons  fciufT^rr  by  m&' 
teriai  fire  and  brimstone,  they  must  have  matt^rial  bodi*^;  tirf 
second  was  that,  since  all  demons  are  by  nature  cold,  lE^y 
gladly  seek  a  genial  warmth  by  entering  the  bo<lies  of  mtm  i&d 
beasts,* 

Fed  by  this  stream  of  thought,  and  developed  in  the  warm  il* 
mosphere  of  mediaeval  devotion,  the  idea  of  demoniacal  pofiaeCBUM 
as  the  main  source  of  lunacy  grew  and  blossomed  and  bone  imi 
in  noxious  luxuriance. 

There  had,  indeed,  come  into  the  middle  age^  an  iiilieritaiic« 
of  scientific  thought.   The  ide^as  of  Hippocrates,  Celius  AureUiiiiBi 
Galen,  and  their  followers,  were  from  time  t<j  time  rerived;  thi? 
Arabian  physicians,  the  school  of  Salerno^  sucli  writers  aa  Salioetn^ 
Quy  de  Chauliac,  and  even  some  of  the  religious  orders,  did  scmdi^ 
thing  to  keep  scientific  doctrines  alive ;  but  the  tide  of  Uieolofital 
thought  was  too  strong — it  became  dangerous  even  to  seem  W 
name  possible  limits  to  diabolical  power.     To  deny  Baum  wi^ 
atheism;  and  perhaps  nothing  did  so  much  to  fafit       *"       -  -^  . 
"atheist"  upon  the  medical  profession  as  the  8U8pi' 
not  fully  acknowledge  diabolical  interference  in  muntal  \\ 
Of  this  feeling  we  have  a  monument  in  the  modi-  ^— ^  - 
**  Where  there  are  three  physicians  there  are  two  a 


**  Bed^itiie«ii  des  D&mcmeii-  imd  HeKoiiweteiis  tur  deutsc)i«ti  ImmpHtgo,"  Im  ^ 
mdne  Zcit^hrift  fUr  Ptjchiatrie,''  Berlin,  1888,  Bd.  xlir,  Qlt,  Ed,    For  Rsnu 

authority,  see  Adilis  and  Arnold,  "  Catholic  DioUonary/*  aitide  ^  ^'*- — ^  - 

brief  and  eloquent  summary,  see  Kraft^Ebing,  **  Lehrbuch  der  Pt.^^ 
for  a  clear  ricw  of  the  tmnfiitlon  from  pagan  mild  '  ^  rar*  m  tu,  .usi-a.  •  - 

and  cmelt?  under  the  ChnaiUn  Clmrch,  Bee  Han  i  Patlioli^gf  i>f  Wm^ 

1B70,  p*  623.     Hee  aWo  Buchmann,  ^*  Die  unfrck  und  die  it^Xt  %\x^^^  fimilaii, 
Sfil,     For  M\\tr  di«« foiia,  bcc  Kirehhof,  n^  abore,  T>p.  »S4  »:<A.     Pf»f  !{l*bn^  N 
nn  admiimli 
>  »«oeRegIi>^ 
Thoiight, '  Jbondcm^  i«lM. 

*  Sm  Baad  and  Wurocr,  dtod  hj  lUrttbhoC,  %m  abote;  aim  l#cfcy«  ^  lU^ 
Buft>p«,*'  I,  C8,  and  noU,  Kfi>w  York,  IB84.     Aj  la  ItaiH**  twM  te  Um 
tltfTili,  aee  hit ''  (V»riirii«t}tar7  on  laaiah,**  cap^  L 


'li» 


)ff^a,^ 


lowing  in  tlie  lines  of  the  earlier  fathers,  St  Anselm,  Ab<Jlard,  8t 
TbamM  Aquinas,  Vincent  de  Beau vai^,  all  the  ^eat  doctors  in  th« 
medi^Tal  Chuix'h,  »ome  of  them  in  spite  of  occasional  misgivings, 
upheld  the  idea  that  insanity  ih  largely  or  mainly  demoniacal  pos- 
seaaioiif  basing  their  belief  steadily  on  the  sacred  Scriptures ;  and 
tlUA  belief  was  followed  up  in  every  quarter  by  more  and  more 
oOQStant  citation  of  the  text  "  Ye  shall  not  suffer  a  wit<^h  i<y  live." 
No  other  text  of  Scripture — save,  perhaps,  one — has  caused  the 
ihoddin^  of  %o  much  innocent  blood. 

AbW'  '     '  :*      history  of  the  middle  ages,  we  do,  indeed, 

•eeanotli  ^         i   from  which  one  might  hope  much ;  fur 

there  were  two  great  streams  of  influence  in  the  Church — and 
never  were  two  y  '     '         '  -:e  each  other. 

On  one  side  w  ^aity,  as  it  proceeded  from 

the  heart  and  mind  of  its  blessed  Founder,  immensely  powerful  in 

-,;»:..-  M^Q  evolution  of  religious  thought  and  effort, and  especially 

Hion  for  the  relief  of  sufft^ring  by  religious  asylums  and 

•T  rare.     Nothing  better  expresses  this  tlian  the  touching 

?<  inscribed  upon  a  great  mediieval  hospital/*  Chrisio  in  pau- 

lUt  miis^*    But  on  the  other  side  was  the  theological  theory — 

ttj  we  have  seen,  from  the  survival  of  ancient  super- 

.  ,  .„.  I  sustained  by  constant  reference  to  the  texts  in  our 

d  books — that  many,  and  probably  most,  of  the  insane  were 

1  by  the  devil  or  in  league  with  him,  and  that  the  cimel 

[it  of  lunatics  was  simply  punishment  of  the  devil  and  his 

minions.     By  this  current  of  thought  was  gra<lually  developed 

ono  of  tl  "  I -titious  cruelty  that  has  ever 

dlsgmciM  time  the  stream  of  Christian 

ondeavor^  so  far  as  the  i:  re  concerned,  was  almost  entirely 

t  off.     In  all  the  beauiiiui  [provision  during  the  middle  Agas 

the  alleviation  of  human  suffering,  there  was  for  the  insane 

ilmost  no  care.    Some  monasteries,  indeed,  gave  them  refuge.  We 

baar  of  a  charitable  work  done  for  them  at  the  London  Bethlehem 

HotpitAl  in  the  thirteenth  century,  at  Geneva  in  the  fifteenth,  at 

MATBinUt.^  in  the  sixteerith,  by  the  Black  Penitents  in  the  south  of 

F»*-^'-*  ^>y  certain  Fmnciscans  in  northern  France,  by  the  Alexian 

]  on  the  Rhine,  and  by  various  agencies  in  other  parts  of 

jiisly  enough^  the  only  really  important  effort  in  the 

Christian  Church  was  stimulated  by  the  Mohamme<lans,    Certain 

*ks,  who  had  much  to  do  with  them  in  redeonving  Christian 
8,  foTinr!  in  the  fifteenth  century  what  John  Howard  found 
in  the  t  h,  that  the  Arabs  and  Turks  mmle  a  large  and 

ismfSi'''  ^  *     '         *  ^  rvilfittlaij 

land.*  Lii  and 

It«Uy. 
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All  honor  to  this  work  and  to  the  men  who  engaged  in  it; 
as  a  rule,  these  estabUfihrnents  were  few  and  pooi  ared 

those  for  other  diseases,  and  thev  usnally  degei.  ijto 

houses,  where  devils  were  cast  out  mainly  by  cr^ 

The  first  main  weapon  against  the  indwelling  li 

to  be  the  exorcism ;  but,  imder  the  influence  ol 
Scripture  farther  and  farther  fetched,  and  of  thoologieai 
iug  more  and  more  subtle,  it  became  something  \--    ^ 
from  the  gentle  procedure  of  earlier  times,  and  i^m^ 
of  this  great  weapon  at  the  time  of  its  highest  * 
throw  light  on  the  laws  which  govern  the  groww.  ...  .^^. 
reasoning,  as  well  as  upon  the  main  subject  in  hand* 

A  fundamental  promise  in  the  fully  dev. 

it,  according  to  sacred  Scripture,  a  main  cL* 

is  pride.    Pride  IckI  him  to  rebel — for  pride  he  was  cast  don 
therefore  the  first  thing  to  do,  in  driving  \\'  uf  a  lunat 

was  to  strike  a  fatal  blow  at  this  pride — to  di  ,^  im* 

This  theory  was   carried  out  logically,  to  the  letter, 
treatises  on  the  subject  simply  astound  one  by  their  wealtlil 
epithets— blasphemous  and  obscene — which  it  was  allowable  I 
the  exorcist  to  use  in  casting  out  devila    The  ^  Treaaury  of  \ 
cisms^'f  contains  hundreds  of  pages  packed  with  the  ri 
thets  which  the  worst  imagination  couhl  invent  for  the 
of  overwhelming  the  indwelling  Sataa 

Some  of  those  decent  enough  to  be  printed  in  these  degenc 
days  ran  as  follows : 

•■Thou  lustful  and  stupid  one,  •  ,  .  thou  lean  sow,  famii 
stricken  and  most  impure,  ,  ,  ,  thou  wrinklt?d  bea^,  thou  manj 
beast,  thou  beast  of  all  beasts  the  most  l>eastly^  •  •  .  thon 

•  For  a  Tcrj  full  and  letrBed,  if  nomirwlml  one-«ld«4,  ft«?o«i!t  of  lb*  mrtk?  «fff««»  cf 
thii  etreaiD  of  chAriuble  thought,  see  To11ciuc!r,  *'  !>  ^ 'alluilkyvr/ 

Pftrifi^  1858.     1%  U  ioMtnjctite  to  note  Ibat,  wWJc  r  r^^pinltoth* 

ftction  of  the  Cbarcb  on  sUrcry  «nd  cm  prorUion  for  the  widowt  aihI  on)lian)*i  tbe  tklL,  Ite 
infimn  cmptlres,  tnd  lepers,  there  U  hardly  a  tr»eo  of  ahj  car«  for  the  izuMUie,  TWs  m/m 
want  U  Incidentally  dhown  by  a  typical  eJCAmpl«  ia  KHcgk,  *^  Atrst4^  RdUifi*laU«o  md 
Geiiit«»kranke  im  TnittelaUerllehon  Frankfurt,'*  Frankfiin  a.  It.,  li^$,  p|i*  H 
Kirchhof,  pp.  390,  S97.  On  tba  general  suhjeet,  aoe  geme]aigoe«  ■•  aborr^  ; 
Lecky,  *'  naUonoiism  in  Europe,''  I,  8^  ;  alKu  Caltoeii,  I,  lift,  tl7.  fbr  ti» cflcci  (i  iicnif 
example  in  Spain  and  Italy,  see  Kruf^£btn|?t  a«  above,  p«  45,  fioUt 

f  ^^TbeMiunjB  Exorciftmorutn  atqoc  ■  iHiUfitiiilaioiuM,  < 

cisfimorufi),  cum  PaACTic*  probfttlntlma  l*i 

omnia  de  CorporibuA  hiiRtaiki>  ,  -•  f u|^t«r,  •apdloa- 

tur/*  .  .  .  Cologne,  )6S6.    SIa  put  upim  tJbti  ^mAmm 

Indexes  of  the  Cliurch,  but  tbia,  the  ricbr  d  of  ail,  and  tododltiK  Mttrly  bH  tboie 

coodomned,  waa  not  pmbibitod  until  ITOJ,     .  ^^...iy  Icm  itanUng  mammli  ivinisn  n-.i  ^vrti 
later  In  tice ;  and  exorciaint  adapiod  to  orery  euergitncy  may,  of  eoumr, 
all^tbe  B«n£dieUoo«lii  of  the  Church— even  Iho  laUsat    At  «ii  «Baaip4i^  ^^-^  ^u»      ii»<n.m- 
BonaAloaMittsa  ^  pobUtdkcd  by  tbc  Binbop  of  Paiaao  in  IBI^ 
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thou  lioiiiial  and  foolish  drunkard,  .  .  .  muijt  greedy 

oift  abominable  whisperer,  .  .  ,  thou  sooty  spirit  from 

»T  .  .  *  I  caist  thee  down,  O  Tartarean  boor,  into  the  in- 

kitchen  I  .  ,  *  LoathBome  cobbler,  .  ,  .  dingy  collier,  .  ,  . 

{serofa  steTcoraia)^  ,  .  ,  perfidious  boar,  ,  ,  .  envious 

0,  ,  ,  •  malodoroos  drudge,  .  .  ,  wounde<l  bfisili^k,  ,  *  , 
lored  asp,  ,  •  .  swollen   toad,  .  ,  ,  entangled  .npider,  ,  ,  . 

ineherd  (porcarie  pedicose),  ,  .  .  lowest  of  the  low,  ,  *   * 
etc. 

ition  to  this  attempt  to  disgust  Satan*s  pride  with 
ardism^  there  was  another  to  scare  him  with  tremtmdaua 
For  this  purpose,  great,  sounding  names,  from  Hebrew 
of  the  Deity  were  imported,  such  as  Acharon,  Eheye, 
phora,  Tetragrammaton,  Homousion,  Ho  Theos,  Atha- 
iroe,  JEcodes,  and  the  like,* 
rta  were  also  ma<le  to  drive  him  out  with  filthy  and  rank- 
-'^;  and,  among  those  which  can  be  mentioned  in  a 
l^*,  we  may  name  asafuetiJa,  sulphur,  squills  etc, 
irere  to  bo  burned  under  his  nose. 
further  to  plague  him,  pictures  of  the  devil  were  to  be 
m,  trampled  under  foot  by  people  of  low  rouditinn»  and 
ed  with  foul  compounds. 

iheee  were  merely  preUminaries  to  the  cxnrciMii  jirnj.Lr, 
the  most  profound  theological  thought  and  sticred  science 
)eHod  culminated. 

of  ito  fonns  were  childish,  but  some  rise  to  almost  Mil* 
HUideun    As  an  example  of  the  latter,  we  may  take  the 

Iho  Apocalypse  of  Jesus  Christ,  which  Gixl  hath  given  to 
nown  unto  his  servants  those  things  which  are  shortly  to 
hath  signified,  sending  by  his  angel^  •  .  •  I  oxor- 
els  of  untold  perversity  ! 
Him  that  is  the  faithful  witness,  the  first-bom  among  the 
the  !'  f  the  earth,  ,  .  .  I  exorcise  you, 

ers  in  , , 

by  Him  that  loved  us,  and  washed  us  of  our  sins  in  his 
.  and  behold,  he  cometh  in  clouds,  and  ev<  1  '    '1 

1,  and  they  also  who  pierced  him  ;  and  all  the  1 1 
aU  weep  before  him ;  .  .  .  and  by  all  the  wondrous  signs, 

ces,  mighty  thunders,  and  mystic  visions  which   '  ^ 
d,  I  exorcise  you,  O  angels  who  entice  unto  evil  cl 
do  go  far  away  from  this  creature ! 

seven  -  1^-'  candlesticks,  ,  ,  .  and  by  one  like  unto 
man,  j:  in  the  midst  of  the  candlesticks;  by 

Iki  Osi^fwniio  on  p.  ZOO  of  the  '^TbetstintB,**  ftnd  th€  g^enertl  dircetiosi  giren  oa 
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this  voice,  as  the  voice  of  many  waters ;  ...  by  his  words, '  I  am 
living,  who  was  dead ;  and  behold,  I  live  forever  and  ever ;  and  I 
have  the  keys  of  death  and  of  hell/  I  say  unto  you,  Depart,  O 
angels  that  show  the  way  to  eternal  perdition ! 

"  By  the  door  which  John  saw  open  in  heaven ;  by  the  twenty, 
four  thrones  and  the  twenty-four  elders,  .  .  .  and  by  the  light- 
nings and  thunders  and  voices  which  proceeded  out  from  the 
throne ;  ...  by  the  sea  which  he  saw,  as  it  were  of  glass  mingled 
with  fire,  .  .  .  and  by  the  four  living  beings  full  of  eyes  before 
and  behind ;  ...  by  the  words  which  they  incessantly  did  say, 
*  Holy,  holy,  holy,  Lord  God  Almighty,  that  was,  and  that  \% 
and  that  is  to  come ' ;  .  .  .  by  the  angel  who  cried  out,  *  Who  is 
worthy  to  open  the  book,  and  to  loose  the  seals  ?'  ...  by  the 
Lamb,  as  it  were  slain ;  ...  by  the  harps  and  by  the  vials  of  gold, 
full  of  perfumes,  I  charge  ye,  O  angels  of  death,  to  flee  quickir 
out  of  this  creature  I " 

Besides  these,  were  long  litanies  of  billingsgate,  cursing,  and 
threatening.  One  of  these  "  scourging  '*  exorcisms  runs  partly  as 
follows : 

"  May  Agy OS  strike  thee,  as  he  did  Egypt,  with  frogs  I . . . 
May  all  the  devils  that  are  thy  foes  rush  forth  upon  thee,  and 
drag  thee  down  to  hell!  .  .  .  May  .  .  .  Tetragrammaton  .  .  .drive 
thee  forth  and  stone  thee,  as  Israel  did  to  Achan !  .  .  .  May  the 
holy  one  trample  on  thee  and  hang  thee  up  in  an  infernal  fork,  as 
was  done  to  the  five  kings  of  the  Amorites !  .  ,  .  May  Gk)d  set  a 
nail  to  your  skull,  and  pound  it  in  with  a  hammer,  as  Jael  did  unto 
Sisera !  .  .  .  May  .  .  .  Bother  .  .  .  break  thy  head  and  cut  off 
thy  hands,  as  was  done  to  the  cursed  Dagon !  .  .  .  May  God  hang 
thee  in  a  hellish  yoke,  as  seven  men  were  hung  by  the  sons  of 
Saul ! "    And  so  on,  through  five  pages  of  close-printed  Latin 


curses. 


« 


Occasionally  the  demon  is  reasoned  with,  as  follows :  "  0  ob- 
stinate, accursed,  fly !  .  .  ,  why  do  you  stop  and  hold  back  when 
you  know  that  your  strength  is  lost  on  Christ  ?  For  it  is  hard  for 
tliee  to  kick  against  the  pricks ;  and,  verily,  the  longer  it  takes 
you  to  go,  the  worse  it  will  go  with  you.  Begone,  then,  take 
flight,  thou  venomous  hisser,  thou  lying  worm,  thou  begetter  of 
vipers ! ''  \ 

And  this  i)roceduro  and  its  results  were  recognized  as  among 
the  glories  of  the  Church.  As  typical,  we  may  mention  an  exo^ 
cism  directed  l)y  a  certain  Bishop  of  Beauvais,  which  was  » 
effect ivo  that  five  devils  gave  up  possession  of  a  suflferer  and 
signed  their  names,  each  for  himself  and  his  subordinate  imps,  to 
an  agreement  that  the  possessed  should  be  molested  d.o  more.  So. 
too,  the  Jesuit  fathers  at  Vienna,  in  1583,  gloried  in  the  fact  that 

*  Thesaurus  Ezordsmorom,'*  812-817.  f  I^^n  ML 


*  <cr| 
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M.  .  ucb  a  contest  they  had  cast  out  twelve  thousand  six  hundi'ed 
and  fifty-two  living  devils.  The  ecclesiaetical  annals  of  the  mid- 
(I  L  indeixl^  of  a  later  period,  abound  in  boasts  of  such 

lis/'  ♦ 

the  great  result  of  a  thousand  years  of  theological 

•st  minds  in  Europe^  ujxm  data  given  in 

u      ^  ,_^  III  and  his  wurk  among  men.    Such  were 

Ibe  results  and  remedies  arrived  at  by  the  highest  development  of 

'sacred  science/' 

Under  the  guidance  of  theology^  always  so  severe  against  ''sci- 
cooo  fahiely  no  called  p"  the  world  had  come  a  long  way  indeed  from 
the  0oothing  troatment  of  the  possessed  by  Him  who  boi*©  among 
ttia  noblest  of  his  titles  that  of  '*  The  Great  Physician.' *  The  result 
Was  natural :  the  treatment  of  the  insane  fell  more  and  more  into 
the  hands  of  the  jailer,  the  torturer,  and  the  executioner. 

To  iBr<">  hack  for  a  moment  to  tlie  beginnings  of  this  unfortunate 
(1  M|it.    In  spite  of  the  earlier  and  more  kindly  tendency  in 

v_  .*.ii ih,  the  Synod  of  Ancyra.  as  wirly  as  35  A.  D,.  commanded 
Bxpukiun  of  possessed  persons  from  the  Church ;  the  Visi* 
fT'  ■     '■<  whipped  them;  and  Charlemagne,  in  spite  of 

Bci,..  -.  luients,  imprisoned  them.    Men  and  women,  whose 

disteii  (aintb  might  have  been  restored  to  health  by  gen- 

tleuosa  and  nkill,  were  driven  into  hopeless  madness  by  noxious 
nuidioiM«  and  brutality.  Some  few  were  saved  as  mere  lunatics 
— 4lM»]r  were  surrtmdered  to  general  carelesiness,  and  became  sim- 
f>l  '      '  *    limlcsH  brutality  J  but  vast  numbers 

Vf'       _  of  Satan, 

One  of  the  least  terrible  of  theso  punishments,  and  perlmps  the 
mofft  common  of  all,  was  that  of  scourging    '  s  out  of  the  body 

of  a  lunatic.   This  method  commended  it  !  to  the  judgment 

of  no  thoughtful  and  kindly  a  personage  as  Sir  Thomas  More, 
aivd  aa  late  n»  the  sixteenth  century.  But  if  the  disease  continued, 
m  it  naturally  would  after  sucli  treatment,  the  authorities  fre- 
quent itjitifit3<i  in  driving  out  tlie  demons  by  torture.f 

IiiU*v '.*p.g  monuments  of  this  idea,  so  fruitful  in  evil,  still 
mUL  In  the  great  cities  of  central  Europe,  *•  witch -towera," 
when?  witches  and  demoniacs  were  tortured,  and  **  fool-towers/' 
where  the  more  gentle  lunatics  were  imprisoned,  may  still  be 


t  on  ni«teoTolo|ET— t  h^rt  quoted  eiftfwhflj 

r^e  oolkotioo  li  lam j poMN-isioti ;  but  in  thii 

^he  co|)toui»  tnnditioBi  gjirtn  bj  H.  0.  Dzkvlckt, 

).  r\  Titnrj  ^  for  October,  1S68,  cnllUed  '^  ExcytcUso 


^  §9  iqj  pfvricMi  cbspter' 

fa  lit  ctctOuil  Aftide  in  tfir 

f  For  pr«»cri|>ticBi  of  ili«  whtp 
loij  <tf  iBiitf  tj  in  the  BfiOtb  Ulc£, 


Thtmu  Hort,  mc  D.  H.  TnWt  **IIIf- 

uhmIuuj  i8H2^  p^  t9,  ao. 
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In  the  cathedrals,  too,  we  still  see  this  idea  fosaiitzed.    DeriU 
and  imps,  struck  Into  stone,  clamber  upon  towers,  prowl  imd<sr 

cornices,  x>eer  out  from  bosses  of  foliage,  jjert'h   i  Ja, 

, nestle  under  benches,  flame  in  windows.    Above  tli     ^  on 

itrance,the  most  common  of  all  representations  still  hKowb  Satan 
id  his  imps  scowling,  jeering,  grinning,  while  t   '  ^       poeseeaiaQ 
of  the  souls  of  men  and  scourging  them  with  s*  or  driviiig 

them  with  tridents,  or  dragging  them  with  chains,  into  the  flambif; 
mouth  of  hell.  Even  in  the  most  hidden  and  sacred  -  '  ■:  -  -  <■  -he 
mediaeval  cathedral  we  still  hnd  representations  of  :  er 

in  which  profanity  and  obscenity  run  riot.     In  thes^  rppn*i*e] 
tions  the  painter  and  glass-stainer  vied  with  the  sculptor.   Am^ 
the  early  paintings  on  canvas  a  well-known  example  reprttisiiU 
the  devil  in  the  shape  of  a  dragon,  perched  near  the  '  ^  « 

dying  man,  eager  to  seize  his  soul  as  it  issues  from  L..  .^  uth, 
and  only  kept  oflf  by  the  efforts  of  the  attendant  priest.  Typical 
are  the  colossal  portrait  of  Satan,  and  a  vivi*^     '  '    '  ,  devils 

cast  out  of  the  poHsessed  and  entering  into  tli  wn  in 

the  cathedral-windows  of  Strasburg.    So,  too,  in  the  windows  cf 
Chartres  Cathedral  we  see  a  saint  healing  a  It       '* 
with   a  long  devil -scaring  formula  in   Latin   i 
mouth ;  and  the  lunatic,  with  a  little  detestable  hobgoblin,  homed, 
hoofed,  and  tailed,  issuing  from  7r/jj  month.  Theseexn^   -  *     -^^  ^*' 
ty]ucal  of  myriads  in  cathedrals  and  abbeys  and  pa 
throughout  Europe ;  and  all  served  to  impress  upon  the  iMipukf 
mind  a  horror  of  everything  called  diabolic,  and  a  hatred  of  Xh 
charged  with  it*    These  sermons  in  stones  preceded  the  priii) 
book ;  they  were  a  sculptured  edition  of  the  Bible,  which  pn«' 
the  pictorial  editions  of  Luthers  jirinted  Bible,* 

Satan  and  his  imps  were  among  the  principal  persomifM  in 
every  popular  drama,  and  **  Hell's  Moutli'*  was  a  i 
scenery  constantly  brought  into  requisition.  A  mira' 
out  a  full  display  of  the  diabolic  elc*ment  in  it,  would  have 
a  fair  chance  of  being  pelt^  from  the  stage. f 


[luiar 
tbca 

ititfl 


i 


*  I  die  these  meinticce  nut  of  •  ?«At  number  wUcii  I  tiiire  pOKOtXtf  «Olil  ll 
various  catbedmls*    For  striking  eianiples  of  misdlirTAl  grotcc^iiM^  Me  Wil|^^  ^i 
erf  Cftricmtttfe  jind  tlic  Omtcs^w/*  London,  187d  ;  UngJai«*»  -Sl*IJ»  d#  \m  C^lMin^  ^ 

Rouen,"  1838;  Champfleur^'a  **Le8  ?eulpnmj«  Gn^*- ♦  ii»n,iuj ^     i? 

Viollet  le  \)\m\  *'  Dictionnair©  do  T  Art4jiie*?turv  '* ; 

f  See  Wright,  "  nistory  of  Caricjuture  and  ill*.'  i»t(ji' jijuc     ;  i.  j.  y.uc-r, 
lip*  MittdftUcm/'  rftfbrnhft,  1846  ;  Dr.  K*fl  Uosc,  "  llirtcle  PUn  AOd  Hftmil  !>«••** 

rr,     ■  .  ..  .  ,.  1     ..  ■.  ■  ■.    ■   ■  ■  ■   '   ' '  ' 

M 
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wpcciftllj  the  **  Hnrfowinp  of  H<*n/*  A  jwlnvckvplaj,  c<ii 
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Til©  e8p€?cial  point  to  be  noted  is  that  from  thu  miracle-play  of 

tbe  present  day  Satan  and  his  works  have  disappeared.   The  writer 

this   article  was  unable  to  detect,  in  a  representation  of  the 

n-play  at  Ober-Ainmergau,  in  1881,  the  slightest  reference 

lie  interference  with  the  course  of  events  as  represented 

Old  Testamout,  or  from  the  New,  in  a  scries  of  tableaux 

th  a  slight  intermission,  from  nine  in  the  morning  until 

«ft4>r  four  in  the  afternoon*    With  the  most  thorough  exhibition 

<rf  mittuto  events  relating  the  life  of  Christ,  and  at  times  with 

hmuiredii  of  figures  on  the  stage,  there  was  not  a  person  or  a  word 

which  recalled  that  main  feature  in  the  mediseval  Church  plays. 

Th©  writer  abo  made  a  full  collection  of  photogi'aphs  of  tableatxx, 

of  engravings  of  music,  and  of  works  bearing  upon  these  repre- 

KolAtions  for  twenty  years  before,  and  in  none  of  these  was  there 

la  apparent  survival  of  the  old  belief.    This  would  certainly  seem 

lo  indicate  that  even  the  child-like  faith  of  the  Tyrol ose  has  arrived 

It  a  fioint^  under  modern  influences,  which  would  make  a  repre- 

umLatifm  of  Satan  and  his  minions  incongi'uous;  and  thatp  while 

they  believe  that  they  believe,  diabolism  as  a  belief  t<j  be  oixtnly 

han  iK^come  a  thing  to  provoke  derlsiou.* 

Not  only  the  popular  art,  but  all  the  jK)pular  legends  embodied 

theae  ideas.    The  stories  of  the  chroniclers  are  full  of  them ;  the 

•"  Lives  of  the  Saints  "  abound  in  them ;  sermons  enforced  them 

from,  every  pulpit.     What  wonder,  then,  that  soon  men  and 

Vomen  had  viWd  dreams  of  Satanic  influence,  that  dread  of  **  pos- 

mmmon**  was  like  dread  of  the  plague,  and  that  this  ten  •  id 

the  diwase  enormously,  until  we  hear  of  convents,  vill  .  A 

9Teo  birge  districts  ravaged  by  epidenucs  of  diabolical  possession !  t 

And  this  terror  naturally  breii  nut  oidy  active  cruelty  toward 

thcim  fEupposed  to  be  possessed,  but  cold  inditforenco  to  the  suffer- 

ioga  *  ai'knowk«lgCHi  to  be  lunatics.    As  we  have  already 

aeesi,  v-.i..*    ample  and  beautiful  provision  was  made  for  every 

dlhar  form  of  human  suffering,  for  this  there  was  comparatively 

IHtlo;  and,  indeed,  what  provision  was  made  was  generally  worse 

than  none.    Of  this  indifference  and  cruelty  we  have  a  striking 

tnonmnent  in  a  single  English  word — a  word  originally  significant 

ptJd  fnr  kcvplng  •  fire  bnrolng  in  bdVs  moatb.   Sajs  Uase  (m  abovti,  pu4S)£ 
tttjr-tike  mmiiqiieradc,  in  which  neither  bomi,  tAil^oor  hoofs  were  evw  ,  ,  . 
lb«  d»r(l  pmfifeuted  on  the  rU^^  bii  huitncm  of  fetching  aoulu,^  which  left  Iht 
of  th*  <tf  liig  "  ia  the  r<urfn  nt  Atoall  images." 

p«il(imC  fxf  the  part  pkjiHl  b^  SttUin  %t  Oh<ir*Ainin«i^gi]i,  Hue  wkj% ;  ^  Famerlj^ 

im  hM  itifenial  throtiCt  surrounded  bj  his  hoeu  » iili  )^'m  juid  Dcgib,  hr  opened  ike 

•  .  eml  .  *  .  rvtainf^  throQghciut  A  co(iiiiiienibl«  pArt;  hut  hi^  ha^  1>etn  lUfresMlered 

progiiM  of  that  etitight«iiiafQl  which  evvn  the  Qavetian  highb&di  have  not  been 

«O^M"(p.  80). 

•Ul  tReeaae  Uie«o  einldemtca  of  poMc^tioii,  which  form  •  eomowhal  dletliiet  dA«  el 
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of  gentleness  and  mercy,  but  which  became  significant  of  wild 
riot  and  brutality  and  confusion — Bethlehem  Hospital  became 
"Bedlam." 

Modem  art  has  also  dwelt  upon  this  theme,  and  ]>erhaps  the 
most  touching  of  all  its  exhibitions  is  the  picture  by  a  great 
French  master  representing  a  tender  woman  bound  to  a  column, 
and  exposed  to  the  jeers,  insults,  and  missiles  of  street  ruffians.* 

Here  and  there,  even  in  the  worst  of  times,  men  arose  who 
attempted  to  promote  a  more  humane  view,  but  with  little  effect 
One  expositor  of  St,  Matthew,  having  ventured  to  recall  the  fact 
that  some  of  the  insane  were  spoken  of  in  the  New  Testament  as 
madmen,  and  to  suggest  that  their  madness  might  be  caused  hy 
the  moon,  was  answered  that  their  madness  was  not  caused  by  the  , 
moon,  but  by  the  devil,  who  avails  himself  of  the  moonlight  for 
his  work.f 

One  result  of  this  idea  was  a  mode  of  cure  which  especially 
aggravated  and  spread  mental  disease — ^the  promotion  of  great 
religious  processions.  Troops  of  men  and  women,  crying,  howl- 
ing, imploring  saints,  beating  themselves  with  whips,  visited  vari- 
ous sacred  shrines,  images,  and  places,  in  the  hope  of  driving  off 
the  powers  of  evil.  The  only  result  was  an  increase  in  the  niun- 
bers  of  the  diseased. 

For  hundreds  of  years  this  idea  of  diabolic  possession  was 
steadily  developed.  It  was  believed  that  devils  entered  into  ani- 
mals; and  animals  were  accordingly  exorcised,  tried,  tortured, 
convicted,  and  executed.  The  great  St.  Ambrose  tells  us  that  a 
priest,  while  saying  mass,  was  troubled  by  the  croaking  of  frogs 
in  a  neighboring  marsh,  and  that  he  exorcised  them,  and  so 
stopped  their  noise.  St.  Bernard,  as  the  monkish  chroniclers  tell 
us,  mounting  the  pulpit  to  preach  in  his  abbey,  was  interrupted 
by  a  cloud  of  flies;  straightway  the  saint  uttered  the  sacred 
formula  of  excommunication,  when  the  flies  fell  dead  upon  the 
pavement  in  heaps,  and  were  cast  out  with  shovels !  A  fonmila 
of  exorcism  attributed  to  a  saint  of  the  ninth  century,  and  which 
remained  in  use  down  to  a  recent  period,  especially  declares 
insects  injurious  to  crops  to  be  possessed  of  evil  spirits,  and 
names,  among  the  animals  to  be  excommunicated  or  exorcised, 
mice,  moles,  and  serpents.  The  use  of  exorcism  against  cate^ 
pillars  and  grasshoppers  was  also  common.  In  the  thirteenth 
century  the  Bishop  of  Lausanne,  finding  that  the  eels  in  Lake 
Leman  trou]>led  the  fishermen,  attempted  to  remove  the  difficulty 
by  exorcism. 

*  The  typical  picture  representing  a  prlest^s  struggle  with  the  devil  li  fat  tfaed^S^^ 
lory  of  Rouen.  The  modem  picture  is  Robert  Flcuiy^s  painting  in  the  !iH»einbu«g  OiDtfT 
at  Paris. 

f  Sec  Giraldus  Cambrensis,  cited  bj  Toke,  as  aboTO,  p.  V9. 
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IMd  any  one  venture  to  deny  that  animalB  could  be  possessed 
by  Satan^  he  was  at  once  silenced  by  reference  to  the  entrance  of 
Satan  into  the  serpent  in  the  garden  of  Eden,  to  the  transformiv- 
of  Nebuchadnezzar,  and  to  the  casting  of  the  devils  into  the 

by  the  founder  of  Christianity  himself,* 
^ne  |)art  of  this  superstition  most  tenaciously  held  wfis  the 
if  that  a  human  being  could  l>e  changed  into  the  fonn  of  an 
limaL  ThiiS  became,  indeed,  a  fundamental  point.  The  most 
letl  of  predatory  animals  in  the  middle  ages  were  the  wolves. 
en  from  the  hills  and  forests  in  the  winter  by  hunger,  they 
iy  devoured  the  flocks,  but  sometimes  came  into  the  villages 
children.  From  time  t<i  time  men  and  women  whose 
were  disordered  dreamed  that  they  had  been  changed  into 
UB  animals,  and  especially  into  wolvas.  Confessing  this,  and 
implicating  others,  many  executions  of  lunatics  resulted; 
mention  here  the  countless  sane  victims  who,  suspected  of 
impossible  crime,  were  forced  by  torture  into  conf€*s* 
it,  and  sent  unpitied  to  the  stake.  The  belief  in  such  a 
nnation  pervaded  all  Europe,  and  lasted  long,  even  in 
ritries  ;  probably  no  article  in  the  witch  creed  had 
.  in  the  fifteenth,  sixteenth,  and  seventec^nth  cent- 
icn  than  thiii.  Nearly  every  parish  in  Europe  had  its  resultant 
fTor», 

e  Reformed  Church  in  all  its  branches  fully  accepted  the 

ines  of  witchcraft  and  diabolic  iK)88ossion,  and  developed 

still  further.    No  one  urged  their  fundnmental  ideiis  more 

than  Luthen     He  did,  indeed,  reject  portions  of  the  witch- 

t  folly ;  but  to  the  influence  of  devila  he  not  only  attributed 

it  his  dreams,  and  nearly  everything  that  thwarted 

The  flies  which  lighted  upon  his  book,  the  rats 

L  Icilpt  him  awake  at  night,  he  l)elieved  to  be  devils;  the 

,.     f  *;,,^  Archbishop  of  Mayence  to  his  idea*^.  he  attributed 

ly  working  in  that  prelate's  heart;  to  his  disoipleftl 

if  men  who  had  been  killed  by  rashly  resisting  the 

ii..^..i.;y,  ho  wjis  quite  sure,  was  caused  by  Satan,  and  ho 

sufferers.     Against  some  he  appears  to  have  advised 

r  remedies ;  and  his  horror  of  idiocy,  as  resulting  from 

ic  influence,  was  so  great  that  on  one  occasion  he  appears  to 

advisod  the  killing  of  an  idiot  child,  as  being  the  direct  off- 

of  Satan,    Yet  Luther  was  one  of  the  most  teii  '  1 

cif  men;  in  the  whole  range  of  literature  tJiere  i  y 

ig  more  touching  than  his  words  and  tributes  to  children, 

'      '  '        *     '   ^     '  '  "         on  the  question  ( 

,  ;iud,  in  the  casa^ 

*0ic  1l«n«lM«i,^Proel«  an  Mojcn  Ag«  oonire  lea  Auinisus,**  Chamb^ty,  1SI<1,  pp* 
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of  idiocy,  on  the  account  in  Genesis  of  the  birth  of  children  whose 
fathers  were  "  sons  of  Qod^'  and  whose  mothers  were  "  daughters 
of  men/^ 

One  idea  of  his  was  especially  characteristic.  The  descent  of 
Christ  into  hell  was  a  frequent  topic  of  discussion  in  the  Reformed 
Church ;  Melanchthon,  with  his  love  of  Greek  studies,  held  tha^ 
the  purpose  of  the  Saviour  was  to  make  himself  known  to  th^ 
great  and  noble  men  of  antiquity — Plato,  Socrates,  and  the  rest  5 
but  Luther  insisted  that  his  purpose  was  to  conquer  Satan  in  a 
hand-to-hand  struggle. 

This  idea  of  diabolic  influence  pervaded  his  conversation,  his 
preaching,  and  his  writings,  and  spread  thence  to  the  Lutheran 
Church  in  general. 

Calvin  also  held  to  the  same  theory ;  and,  having  more  power, 
with  less  kindness  of  heart,  than  Luther,  carried  it  out  with  yet 
greater  harshness. 

Under  the  influence,  then,  of  such  infallible  teachings,  in  the 
older  Church  and  in  the  new,  this  superstition  was  developed  more 
and  more  into  cruelty ;  and,  as  the  Biblical  texts,  popularized  in 
the  sculptures  and  windows  and  mural  decorations  of  the  great 
mediaeval  cathedrals,  had  done  much  to  develop  it  among  the 
peojile,  so  Luther's  translation  of  the  Bible,  especially  in  the 
numerous  editions  of  it  illustrated  with  engravings,  wrought  with 
enormous  power  to  spread  and  deepen  it.  In  every  peasant's  cot- 
tage some  one  could  spell  out  the  story  of  the  devil  bearing 
Christ  through  the  air  and  placing  him  upon  the  pinnacle  of  the 
Temple, — of  the  woman  'with  seven  devils, — of  the  devils  cast 
into  the  swine.  Every  peasant's  child  could  be  made  to  under- 
stand the  quaint  pictures  in  the  family  Bible  or  the  catechism 
which  illustrated  vividly  all  those  texts.  In  the  ideas  thus  deep- 
ly implanted,  the  men  who  in  the  seventeenth  and  eighteenth 
centuries  struggled  against  this  mass  of  folly  and  cruelty  found 
the  worst  barrier  to  right  reason.* 

So  was  the  treatment  of  demoniacs  developed  by  theology; 
and  such  was  the  practice  enforced  by  ecclesiasticism  for  more 
than  a  thousand  years. 

How  an  atmosphere  was  spread  in  which  this  belief  began  to 
dissolve  away,  how  its  main  foundations  were  undermined  by 
science,  and  how  there  gradually  came  in  a  reign  of  humanity, 
will  be  related  in  the  next  chapter. 

*  As  to  the  grotesques  in  me^IiscTal  churches,  the  writer  of  this  artidc,  In  tUdng^ 
town  church  of  Wittenberg,  noticed  just  opposite  the  pulpit  where  Lather  10  ota 
prcftchedf  a  very  spirited  figure  of  an  imp  peering  oat  upon  the  oongregatkn.  One  m 
but  suspect  that  this  mcdiaBvtl  surviral  frequently  suggested  Latbcr*8  farorile  topic  iBH| 
hid  sermons. 
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FHY8ICAL  TRAINING   OF  YOUNG  CHILDREN, 

Br  M.  FERNAN  LAGEAI^GE. 

r  would  bo  a  great  mistake  to  apply,  in  the  physical  training 
of  children,  the  same  principles  as  those  by  which  gyrn- 
uoHties  for  adults  is  adapted.  And  as  wb  recognize  different 
Kradea  in  the  intellectual  teaching  of  children,  corresponding 
with  their  different  agos^  so  the  exercises  prescribed  for  them 
nhonhl  vary,  to  correspond  witli  the  different  degrees  of  their 
bodily  development.  The  child's  gymnastics  should  be  quite  dis- 
titict  from  that  which  is  considered  best  suited  to  mature  age.  It 
T  not  look  to  utility,  but  should  serve  an  exclusively  hy- 
.  Hud,  The  first  object  should  be  to  give  good  carriage,  to 
tlie  pupils  in  reaching  a  full  maximum  of  growth,  and  see  that 
tT^  developed  regularly,  without  deformity  and  without 
-ties.  All  these  conditions  are  within  the  domain  of  hy- 
A  second  feature  of  the  exercise  adapted  to  children  re- 
the  cerebral  con<iitions  which  result  from  their  being  at 
L  They  rec|uire  diversion  from  the  mental  work  that  is  put 
pon  them,  and  such  diversion  can  be  obtained  only  by  giving 
hem  the  pleasure  of  recreation. 

Hf'nce,  we  have  the  two  essential  features  that  should  be 
I  in  infant  gymnastics — the  hygienic  and  the  recreative, 
usual  school  gymnastics  lacks  much  of  being  irreproach- 
able from  the  hygienic  point  of  view.    Some  of  the  methods  seem 
1  hrivt?  liecn  chosen  rather  because  they  were  convenient  of  appli- 
lion  than  on  account  of  any  hygienic  value.     They  are  not 
ladapt^nl  so  much  to  the  requirements  of  the  child  as  to  the  accom- 
nf  the  school  premises.     Methods  have  been  sought  by 
y  i.*ould  be  applied  in  narrow  spaces,  and  considerable 
sular  effort  called  out  in  a  very  short  time.    It  may  be  con- 
vp ]  "        "  -ct  a  class  of  cliildren  once  or  twice  a  week  and  make 

Uit  vigorous  movements,  but  it  is  hardly  what  their 

lifgiene  dem^inds.     To  measure  out  approximately  the  amount  of 
-"*>  tliat  ought  to  be  taken  in  a  week  and  administer  it  all 
iji  no  more  valid  than  it  wtmhl  be  to  give  foo<l  for  several 
ni  a  ginghi  meal.     The  child's  exercise  should  be  as  carefully 
ted  to  him  lis  his  food^  and  excessive  fatigue  as  sedulously 
dod  a»  indigestion.     A  system  of  giving  gymnastic  exercises 
ifjg  intervals  mvolves  the  dilemma  that  too  great  exertion 
called  out  at  each  lesson,  or,  if  the  labor  is  moderated,  too 
ttlo  will  be  done.    The  child  does  not  want  intense  effort  at  rare 
t-         '     '  ,',  I    te  exercises  frequently  repeated. 

rise  muscular  effort  interferes  with  the  de- 
TDL.  xxxt?.— so 


I 


velopment  of  tho  grovring  infant  in  heiglit  is  perhji|tti  lesa  wrfl 
known  to  hygienists  and  physicians  than  to  veti*riiiiiry  iiurip&ciiifi 

and  trainers.     It  has  long  been  observed  thni  ^  '    ,  h 

are  put  to  work  too  early  never  become  a^  w- 

colts  which  are  allowed  to  reach  their  full  growth  in  the  paatuie. 
Gymnastic  apparatus,  with  the  efforts  whiL'h  they  nec^saital^ 
would  have  on  the  child  the  same  dwarfing  influence  aa  harne$;(t* 
ing  to  the  wagon  or  the  plow  upon  the  colt.  The  infant  pnxligies 
of  the  circus  sufficiently  exemplify  this  fact.  Witli  all  *^  '*nj 
they  display,  they  seldom  exhibit  well-groAvii,  evenly  -d 

forms,  but  are  usually  in  some  way  distorted;  and  i^-'  fjo 

have  begun  hard  work  on  farms  or  as  laborers  to<->  eai  .^^  i,i  idt 
are  generally  stunted.     Besides   being  unevenly  distributed  in 
time,  these  exercises  are  badly  localized  as  to  the  'l 
of  the  body.    All  exercises  with  fixed  apparatus 
the  stationary  bar,  rings,  parallel  bars,  slack  rope,  etc* — i\ 
the  work  wholly  upon  the  upper  part  of  the  ^ 
muscles  of  the  pelvis   and  lower  limbs  conip;n 
This  is  not  so  much  matter  with  city  men,  who  liavw  to  wall 
great  deal;  but  is  a  very  important  consideratiuji        '     bildroi 
school,  who  spend  most  of  their  time  sitting  on  1 

In  children  muscular  effort  should  be  generalisci'^l^  sa  At 
make  as  great  a  number  of  muscles  as  possible  participaJ 
or  at  least  to  distribute  it  judiciously  among  the  stmi 
cles.    When  each  group  of  muscles  shares  in  tlie  exercifie  m" 
ing  to  its  strength,  the  labor  is  less  fatiguing,  and  v     *— 
obtain  the  general  benefit  of  exercise — which  is  tli 
tion  of  the  highest  activity  of  the  circulation  ami  rnsipi 
without  incurring  the  harmful  results  which  are  for?' 
This  benefit  is  more  conveniently  obtained  throut: 
the  legs  than  of  the  arms,  because  they 
more  work  without  fatigue*     In  such  e\ 
is  the  type,  not  only  the  legs  but  the  pelvis,  the  vert 
the  shoulders,  and  the  arms,  all  '  ^  < 

the  work  is  localized,  however  n 
development  of  the  active  part  in  tho  adult^  do  i 
effect  in  children,  the  volume  of  whose  mufiti 
by  them.     They  are  consequently  usole^n. 
fatigue.    They  are  liable  to  the  further  obj 
to  produce  deformities  irt  -    --  - 
plastic  frames  at  their  t; 
which  is  put  upon  them,  and  ncquiri'  a 
peated  too  often.    Partisans  of  gymnaj^i 
:!tion,  that  their  svst^'jm  mav  Iw* 
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ivt*  "•'^Vation  of  gymnaetic  exercise  will  yh^\A  as  nmdily  to  a 
dl  ona    It  i«  only  when  the  frame  has  become  mature 

ami  firmly  epI  that  such  exercises  can  be  appli<Ml  without  danger 
«nd  U»  ail  vantage;  and  that  they  are  tlien  useful  when  rightly 
appliofj  cnn  not  be  gainsaid. 

Tlic^M»  as   du  not  lie  against  floor  exercises,  or  light 

l^]nniiiic^i«-  .  w  are  not  performed  with  fixed  apparatus.     In 

these,  the  child  bendu,  etreteheSy  and  shifts  his  arms,  legs,  head, 
and  h*  ^  "       tions,  at  the  command  of  the  teacher,  in 

moA9iir  I  uiotioDB  are  hygienically  irreproJU'habh?* 

Tboy  do  not  exact  any  very  intense  muscular  effort,  or  viciomi 
it*"     '       f  the  bcxiy,  or  abnormal  use  of  the  limbs.    But  even 
Wi  '►rmed  in  concert  they  aro  not  recreations,  and  this  is  an 

extremely  important  matter  with  pupils  whose  brains  are  working 
Ul  WLcesm,    They  become  exceedingly  monotonous,  and  the  child 
hcgiius  to  perform  them  reluctantly,  or  learns  to  partly  evade 
UuiaL     Although  he  can  hanily  e^cayie  going  through  the  visible 
motion*  he  can  easily  av^>id  the  muscular  effort  without  which 
It  \B  ineffective.     The  evasion  may,  it  is  true,  bo  corrected  by 
fff  r  f*  on  the  part  of  tbe  teacher;  but  what  becomes  then 

ciX  ;,.i  ........  lion,  of  the  mental  relaxation  which  the  pupil  ought 

to  find  in  hi«  physical  training  ?    To  compel  one  to  the  perform- 

of  the  motions  is  no  way  to  make  him  love  his  exercise. 

way  the  pupil  linds  in  them,  not  a  recreation,  but  a  lesson 

additiooal  to  the  others — a  new  burden.    Now,  recreation  is  not 

ral  want  of  the  child,  but  it  is  an  important  physical 

*  far  as  it  furnishes  a  remedy  for  the  nervous  weakness 

and  irritability  that  are  induced  by  const>ant  constraint,  and  helps 

T  "  '  *  ^  — ^  "  of  the  equilibrium  of  tiio  vital  functions, 
sytitems  of  physical  education,  therefore, 
lack  the  imjKirtant  eswntials  of  being  hygienic  and  re<^reative. 

The  prime  foult  of  bcjth  these  kinds  of  gyniTiastic  exercise  is 
that  they  are  artificiaL  They  were  intrtwluced  for  tbe  praise* 
worthy  purpose  of  supplying  the  w*ant  of  natural  exercise  where 
that  could  not  be  obtained ;  but  they  have  gone  beyond  this,  and 
tbn  notion  has  ansen  that  a  child  can  not  take  proper  exercise 
nilho'  h  an  api>reTiticeship  and  being  sul-  •» 

aiDCitli    .  ronjplicated  the  method,  and  the  in  i- 

calt  Xhfi  apprentieesliip,  the  better  the  results  that  are  anticipatecL 
""'        '    '  which  many  regard  as  a  kind  of  iwirfiHV 

<,  from  the  hygienic  point  of  view,  noth- 
ing bat  a  make-ahlft  when  we  can  get  no  better  means,  but  a  p<K>r 
wn^  ^  "^        '  '  ^'   ^     which  every  child  i« 

would  amfily  snflice 


UnT  the  ti 


•nt  of  the  body  if  the  instinct  was  listened  to 
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mit  this.  The  instinctive  cle^ire,  repitjssod  too  oftetu  bocomcfi 
weakened,  and  finally  disappears,  Tlie  body  ttccommodates  iti«e)f 
to  a  sedentary  life,  and  the  iusufficiency  of  e>  ►  Iwom 

muscular  indolence  and  an  inert  habit*  TIil  i  .,  _  _,^.  uifuuu 
tics  would  not  be  needed  if  the  pupil  had  the  privilog^  every  Any, 
for  a  sufficient  time,  of  a  large  space^  and  liberty  to  amuse  himit'lf 
in  it* 

Why,  then,  erect  halls  and  apparatus  if  we  can  have  tho  privi- 
lege of  a  spacious  sward  or  a  garden  with  broml  walkis  ?  While 
gymuastic  apparatus  may  be  useful  whei'e  there  in  nut  vKnym  to 
provide  other  means,  what  is  to  be  said  of  he*ida  of  families  bar* 
ing  ample  spaces  in  the  country,  with  all  desired  r-  -  '■*  -  ^u 
natural  i^mnastics,  who  go  to  the  trouble  of  const  i 
nasiums  for  their  children  ?  The  tendency  to  look  for  the 
misses  its  mark  nowhere  more  sadly  than  in  the  physical  edun 
tion  of  the  child,  wheu  it  prefers  complicated  procesaea  tci  natui 
methods,  and  neglects  the  best  hygienic  means  as  too  £d tuple  ( 
insufficient.  In  the  belief  that  the  child  can  not  take  projjer  exe 
cise  without  apparatus,  when  no  apparatus  is  at  hand  no  ctxerdsej 
taken.     He  must  have  a  special  master  for    '  4 

taking  it  is  made  to  depend  on  the  master — 1<  i 
no  one  in  the  family  thinks  of  the  child's  doing  anytlUug  out 
of  the  regulation  lessons. 

Instinctive  gymnastics  is,  from  the  hygienic  point  of  view,  ( 
best  adapted  to  the  regular  development  of  the  child.    It  i*  i 
liable  to  any  of  the  objections  we  have  brought  again  Ft     - 
with  apparatus.     It  can  not  <leform  the  body,  for  it  i 
spontane^ms  movements,  and  conformed  to  the 
each  limb.     It  dot^s  not  localize  the  work  in  a  par*  n  uM*i   m-^ij 
the  body,  for  all  the  limbs  are  instinctively  invitwl  l-o  lokti 
quota  of  exercise ;  and  it  does  not  seduce  the  child  inU> 
touching  upon  the  limits  of  his  strength*    Instinct  alp*  ^ 
him  to  the  kind  of  work  which  is  bt^st  ailapted  to  his  t 
aptitudes  for  resisting  fatigue.    He  has  a  i 
perform  light  but  frequently  reciirring  acrts,  ^  .    .   : . 
put  him  out  of  breath,  while  exercises  with  ap]iaratns  ratfa^ 
slow  and  intense  efforts  that  bring  on  local  fj 
obaer\-ers  have  noticed  the  wonderful  facility  w. 
recovers  bis  breath,  and  his  impatience  of  local  fatigue. 
natural  exercise,  iK^ing  the  satisfacti 
fact  a  plciisure;  and  joy  shines  in  " 
playing  freely. 

ITio  partisans  of  artif 
that  it  does  not  eive  m 
capacity  to  b* 
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TOflttlt  from  a  complete  physical  education ;  and  they  assume  that 
!  tbtte  fia|ierior  c|nalitieg  of  the  picked  man»  to  be  given  the  fullest 
vigor,  should  be  cultivated  from  a  tender  age.  They  fall  into  the 
miiftiikc^  which  i*s  Um  often  made  in  phy8i<*al  education,  of  not  dis* 
tiogui^hmg  beiweon  methods  of  development  and  perfecting  pro- 
The  phyi<iral  e<lucation  of  the  ehild^  up  to  his  fifteenth 
iiould  have  for  its  sole  obje<^t  to  favor  the  growth  of  the 
body  in  all  directiooM,  paHicukirly  in  height  and  weight;  the  |»er- 
fiN^  '   '  i .»  of  the  organs,  and  the  training  of  them  by 

IE'  ►  a  more  complete  i>erformauce,  should  come 

later  on.  The  fourteenth  year  will  be  early  enough  to  begin  more 
rgetic  motions  for  hardening  the  flesh  and  developing  the 
::le8*  Till  that  age»  physical  educaUtm  should  esi>ecially  aim 
to  removo  from  the  child  all  influences  that  may  be  in  the  way  of 
ihe  fret*  expansion  and  growth  of  the  IxKly.  Among  these  harm- 
ful influences  are  two  of  opposite©  character  that  prfjduce  nearly 
itical  n»sults — want  of  exercise,  which  makes  the  child  emacu- 

and  excess  of  work,  which  stunts  him, 
Tlus  important  distinction  betwei^n  developing  and  perfecting 
well  underst(MHi  and  ol)servcMl  by  horse-trainers.  They 
|p\  L  .  nourishing  food,  free  air,  and  room  to  gambol;  and  do 
not  beigin  training  them  for  work  till  they  have  ac<|uired  bodily 
growth  at  I*      '     inci\ 

If  nat-  nnastics  is  enough  for  the  animal,  we  may  con* 

clndi^  from  analogy  that  it  would  be  amply  sufficient  for  the  child» 
if  he  XimA  the  conditions  of  space  and  time  that  are  indiM  '  li-^ 

to  tht5  satisfaction  of  the  instinct  that  impels  him  to 
When*  then,  the  social  conditions  to  which  the  child  in  subjected 
ncil  permit  him  to  indulge  in  instinctive  exercise,  gviunastic 
Ihrwlnas  like  as  possible  to  those  which  instinct  suggests  should 
for  him. 

>rm  of  oxeriTise  that  comes  nearest  to  natural  exercise  18 

It  is  noMuTig  ebKj  than  a  more  or  less  methodical  regula- 

t  ive  motions,  such  as  every  living  being  is  prone 

.      J     .  ,mt»oUi»Iy  when  he  feels  the  stress  of  the  want  of 

It  may  be  called  a  natural  exercise,  for  we  see  the 

f  animals  playing  with  one  another,  and 

i  irents  inciting  them  to  play.    The  teach- 

[iiig  of  playi$,  which  we  find  in  all  countries  and  ages,  originates, 

wemay  I'v  \n  this  ^     *      v^  of  the  liv*       *    *  '       :*' 

hsaprogeii  vally  l>s  ig  him  to  cf  . 

tiotu     Play,  in  the  pn^gress  of  civilization,  has  taken  various 

-  '   '        '         subjected  t-         ^'     '     that  tend  more  and 

Ui  it  an  arti  U     Hence,  si>*»rt  hai» 

i  from  plavs;  the  ex       i  elU?d  sf>orts  are  in  gen* 

Ml 


4S4 


TUM  POPULAR   SCIENCE  MONTffZr. 


mitting  a  greater  display  of  muscular  force,  exacting  more  cam- 
plicatod  motions  and  a  longer  appreutic^hip.  It  id  soinetimcii 
hard  to  draw  a  clear  line  between  8i>ort  and  play,  Fojictiig, 
equitation,  and  canoeing  are  varieties  of  sp^jrt.  Cricket  is  oa  much 
a  play  for  children  as  an  exercise  of  sport ;  in  riiort,  hi  iho  hygi- 
enic view,  sports  are  half-way  between  g>Tiir:  ■  v  •  rtud  play,  and 
are  therefore  more  suitable  to  youth  than  to  ^ 

Plays  give  the  form  of  gymnastics  most  congenial  t 
ditions  of  social  life,  for  they  are  at  the  same  time  ^' 
recreative,  and  are  as  well  ailapted  to  the  physical 
of  the  child  as  to  his  moral  needs.    Physically  i 
mand  neither  very  intense  efforts  nor  localized  iul,„  ^ 
tions.    Even  the  most  complicated  of  them  call  out  nothing  mi 
than  combinations  of  simple  movements  antl  natuml  attitudd 
while  gymnastics  necessitates  abnormal  combinaU(»us  in  the  i 
ciation  of  the  muscles,  with  movements  which  the  child,  hjiiB 
never  practiced,  has  to  learn  laboriously*    P' 
eulties  comparable  to  those  oflFered  by  gym; 
has  not  yet  become  adept  in  the  game,  he  will  play  badly  and  M 
his  part ;  but  he  will  play,  and  will  at  least  gain  the 
advantages  of  exercise.     But  when  he  is  dealing  with  ihv  \ 
mal  motions  or  *' turns"  of  gymnastics,  if  he  ha^  nn 
the  way  of  executing  them,  or  acquired  the  knack,  u  in-  ..  -; 
takes  a  long  time  to  gain,  he  only  makes  a  pretense  of  ere 
and  his  effort  is  limitetl  to  a  fruitless  tentative,  without  any  < 
ive  activity. 

Besides  the  support  of  reason  and  obeervation,  tho  mittliod  < 
exercise  by  playing  has  the  sanction  of  acquired  facts.    It 
only  cliiltlren's  gymnastics  at  the  beginning  of  this  centur 
even  now  some  nations  have  no  other  settled  method  of  pi 
exercise.    The  English  have  never  taken  togyi^ 
paratus ;  and  the  Belgians,  after  having  tried  it,  a  -  i  i  j  ii_ 

and  returning  to  play.    No  one  can  question  the  excellence  oil 
results  of  the  English  method;  t!       ^  '        '  rotf 

lish  youth  are  universally  recogi]!  unn 

Htitute  their  whole  gymjiixsiics,—  TrQnj^iah*d  for  the  Piapuiar  \ 
fftce  Monlldy  from  the  Revue  Seientifique, 


phi 


Tuic  subject  of  mental  overwork  was  tllscasjied  in  the  Anthrnpnliiffl*^!  !^ 
§ome  time  ngo,  in  tho  IS^4it  of  the  reconl<Ki  oti«erv«tionn  <  "'  '•^ 

U0S8  of  mind,  it  wns  miid,  U  miwkod  by  Irritability,  sm  m......   -..  . 

•ad  in  B4?rvou«  lau^bt<?r ;  tmd  by  fiititirue,  exbibriiDff  it^vtf  in  wh 

jmdty  for  tii*k- work.    HeM  ■  '  ' 

or,  j>orbiijjfi,  I*  too  c|i«Hnp  ■  14 

ob!it«rutod  f 
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POLITICAL  CONTROL  OF  RAILWAYS:    18  IT 
CONFISCATION  ? 

Ur  AITLETON   MORGAN, 

IT  may  bo  doubted  whether  the  non-enforcement  of  the  Interstate 
Ckimmerce  law,  however  fortunate  for  the  railway  companies^ 
not  an  unmbtod  calamity  for  the  country.  For,  if  the  shortest 
to  abolij^h  a  bad  law  is  to  vigorously  enforce  it,  the  danger  id 
le  slumber  of  so  un-American  and  unconstitutional  a  me4iii- 
ill  lea«l,  by  mere  lajjse  of  time,  to  its  becoming  an  apparent 
pttri  of  our  governmental  policy,  and  bo,  at  the  last,  all  the  more 
ftwkwaril  to  l)e  got  rid  of.  Hml  the  priiiriple  of  thi?  intt^rstate 
eoauiieroo  law  brxni  applied  by  Congress  to  any  other  industry  or 
tndofllxiae  than  that  of  transportation,  it  is  exceedingly  doubtful  if 
\\  '      tries  so  paternally   favored  would  have  acquieseed  as 

pu and   good-naturedly   as   have  the  railway   companies, 

Bot  thero  is  no  knowing  how  far  the  precedent  may  be  pushed. 
So  lotig  u  1  mers  outnumber  i»roducei*8  and  purchasers  out- 

Dltmber  ^^  ,    1    the  temptation  should  ever  arise  for  the  cou- 

anrf  purchasers  to  decree  the  price  at  which  i>roducers 
'     i    ami  sellers  sell  (that  is  to  say,  for  the  majority  to 
9mifl>  proi>c*rty  of  the  minority),  certainly  the  principle  of 

the  interstate  commerce  law  could  be  cited  in  favor  of  such  a  con- 
(The  railway  companies  in  at  least  one  of  our  Western 
re  been  enjoying  this  sort  of  confiscation,  under  what 
IliUi  b«?n  called  *'the  Iowa  idea,*'  viz»,  that  **  railways  can  take 
csAre  of  themselves,**  in  abject  silence  now  for  many  year«>  thus 
affording  another  cumulative  precedent  for  a  possible  majority 
progmmme.) 

When  Judge  Nelson  set  aside  the  verdict  of  a  jury,  on  the 
Ipxititid  that  it  ^*  tof)k  thirteen  men  to  rob  a  corjMimtion  in  that 
efttirt/*  he  was  entertaining  a  sort  of  judicial  cognizance  of  ibat 
dbpn^ition  on  the  pjirt  of  the  average  *' jury  of  the  vicinage'* 
lownnl  railway  companies  whichj  unchecked,  would  quite  speedily 
tn   '  V  ^  very  costly  a  1  i  rit  for  \\  ^» 

t  lu  do  toward  r*  ►r  cripj-i  1- 

wajr  corporations  is  a  very  small  matter  compared  with  this  latest 
m-  *     '  -  ^-^-    il  forces*  to  confiscate — under  the  pretext  of 

rii  >tt^  of  the  people,  of  which  the  laws  we  are 

ikbcrat  la  glance  at  are  tlie  outcome.    Every  sovereign  State  in  tiiis 
^^  ^  *  *•  *^*fi  a  **Board   of  Railway  Commissioners," 

1**.  l)olitical  in  its  character,  and  so  shifting 
if  the  State  and  of  its  Executive;  and  to  these 


and  upon  them  is  made  inciimT>ent  and  peremptory  the  daty  f>f 
'*reirulatmg*'  the  affairs  of  the  railways*    Wlmt  i«,  a»d   what 

must  h&,  the  result  ?  The  average  puliticiun  kn*  '^  "  ^  Mc 
or  aa  much  about  railway  maimge men t  as  hi*  *  ->- 

graphing  the  moon  or  applying  the  solar  spectrum;  yot,  onrc 
upon  a  Ixmrd  of  railway  com^missioners,  he  m  requirod  to  exC4j|p- 
tate  and  frame  rules  for  an  industry  which  not  only  Hnpplies 
the  financial  arteries  of  a  continent,  but  holds  the  lives  aa  well  a^ 
the  credits  of  itB  citizens  dependent  upon  the  click  of  a  ^-^^ -^"-^T^h 
or  the  angle  of  asemaphoi*e — an  industry  which  adjn.^  ^^ 

the  most  volatile  and  the  most  ponderous  forceji  of  naiure  to 
every  necessary  or  luxurious  service  of  our  people!  And^  sinca 
tbirty-eight  boards  of  these  accomplished  commif?B?ioner«  if  ere  not 
enough,  the  General  Government  has  kindly  a<]  '    *  *  '»t 

to  regulate  or  supervise  these  tbirty-eight,  but  tr  ^      .1- 

ent  chaos  to  their  tergiversations,  and  to  contributis  to  tJm  gen- 
eral value  of  their  independent  conclusioni>.  r-  ':  '  ^ 
and  codes,  Wliat  must,  or  rather  what  muiit  ii  it, 
when  the  country  asks^  as  it  appears  to  be  now  afikin^^  to  bi« 
furnished  witli  railway  experts  and  traffic  accountants  at  thi* 
polls  ? 

When  the  socialist  programme  shall  be  carriecl  out  to  it 
it  is  understood  that  there  is  to  be  no  inequality  VM*vt-->-  ♦i- 
talist  and  the  tramp.    This  equality,  however,  ^ 
perfection  of  that  programme.     It  can  bo  achievcHl  Uj^lay  i- 
extremely  simple  methods.    Either  the  tramp  can  go  t-' 
earn  money,  economize,  and  become  a  capitalist,  or  the 
can  divide  with  the  tramp.    But  while  the  r: 
opposes  no  objection  to  the  first  plan,  ilw  lai    i    -  ,  . 
only  one  the  tramp  will  listen  to.    Both  seem  to  be  at  presettl  in^ 
abeyance.    But,  as  to  those  aggregations  of  op.  > 
call  railway  companies,  I  am  not  so  sure  but  : 
wedge  f(jr  the  second  plan  has  been  inserted.    Let  na  siea 

The  iTitHrstate  commerce  act,  with  its  adn      i^     '' 
8ion,  does  its    fine  work    by   forbidding    t 
**  pools''    and  ** discriminations**'     Tlie    Stati)    ftct«,  with 
administrative  boards,  also  deny  those  two,  but  add  eilieU  i 
^ftlmost  everyliiing  else:   charges  for  servicpt  size  a?id 
equipments,  ratio  of  salaries,  etc.,  to  be  charged,  m.i 
their  pupils  the  railway  companies.     I  shall  attempt  w.  ... 
to  show  that  all  this  tutelage  can  have  but  one  Ingica]  and] 
cal   outcome;   and  that    outcoiT 
sounds  hansh,  extrav'M>!iiii    Inm 
and  see  ifit  Ix*  either 
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frieiidii  to  dinuer,  1  iligcrimitmU^  in  his  favor  againKt  any  friend 
whom  1  do  not  mvite  to  dinner.  If,  in  company  witli  sevi^ml 
miUionii  i>f  my  fellow-citizens,  I  vote  for  Presiflent  Hnrrison,  and 
Pre«id<*nt  Uarriaon  invites  a  man  who  has  votinl  for  liim  to  din- 
ner, and  does  not  inviti*  mc»  he  dis<^^riminat€S  against  me — me* 
from  whom  bit*  charter  as  President  has  come  equally  a«  from 
my  fitUow -citizen  who  dines  at  the  White  House  when  I  do  not. 
Btit  conceding?,  in  the  case  of  a  railway  company,  that  diBcrimi- 
n^  inn< ►rent,  may  work  hartlshi|i — and  also  conoed- 

hi^         .,  '>n  of  *1»^  people  over  the  railway  company  it  has 

ebirtered^to  prevent  hardship  to  themselves — have  this  Interstate 
r  im  and  thewe  boards  le^nj<latefl  against  the  hanlshii*  ? 

Hi  y  not  rather  ex|)ende<l  their  legislation  against  the  tiling 

wlucli  may  or  may  not  be  a  hardship,  according  to  circnmstancei<, 
and  in  so  doing  increaf^cHl  the  hardship,  to  their  own  damage  and 
npaOMi,  rather  than  ameliorated  it  ? 

L  Thk  Iktkrstatk  Act. — This  act  directs  itself  to  forbid  (a) 
disorimiuations  and  {b)  pools.  Now,  an  edict  against  either  of 
Ifaikt*  might  mean  something — might  even,  if  qiuilified,  be  pro- 
di  '  g<XKl.     But  an  edict  against  both  is  really  nothing — can 

iiui  ,.  ibly  amount  to  anything — excej)t  either  an  increased 
bordBhtp  to  all  parties  concerned,  or  else  the  usual  affirmative  lo 
w  Mvcs  invariably  amount.     If  railway  companier. 

i^L  ..  ..  .  :  1:  iiminate  nor  come  together  for  consultation  and 
mboliabment  of  discriminations,  what  is  the  result  ?  Merely  the 
fMolt  '  '  would  folU*w  an  attempt  to  al><jlish  the  mice  in  a 
psittr^  -t  abolishing  the  cat  which  had   been  put  into  the 

puitry  to  abolish  the  mice, 

Th<»  only  possible  pretext  on  which  Cuimir  ss.  a.  tmu  for  the 
pi»ople,  could  abolish  f>ools,  was  that  a  pool  was  a  'vkwiu^t^^  in 
IrraspartAtion,  by  which  two  or  more  competing  lines  i*roposi'd 
Id  rxxm  the  carrying-tariff  in  their  st*ction  of  country.  But,  *i«  a 
ttfttter  of  fact,  the  iMioling  system  was  a  contrivance  io  reduce 
pintiy  the  carrying-tariff  in  territory  where  two  or  more  lines 
Hrved^  and  that  pocjling  system  practically  and  actually  did  re* 
Ittee  tho  tariffs  ti>  shippers.  This  I  have  demonstrated  and 
pKiFerl  by  ligun*s  already  in  the  pages  of  **  The  Popular  Scienco 
Monthly/**  "The  pool  •*  proper  had  nothing  to  do  with  this  re- 
4iu;licni«  except  that  it  controlled  the  division  of  tariiT  rec>eipt« 
bthreeii  t '  W*s  of  the  two  or  more  pooling  roads  by  a 

process  u;  i  expert  differentiation  in  wliich  a  question 

of  distance  transported  was  only  tlie  very  minor  factor  em- 
P'        *  '    ^  ''         st  of  st<  '      ''        or  siding,  or 

^  ty  to  it  expenses,  nv 

PmiTB  to  track-way,  rolling-stock,  clerk-hire,  improbability  of  find- 

•June,  1S»7,  p.  U7. 
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iiig  load  at  small  stations,  fuel,  grade,  roltinie  of  tnifllc,  oo«t 
domestic  goods  at  terminals  as  against  dii^d  iiii|irtrlntiaiis  ff 

convex'     '       rtsofeni  ^  d  of  exchange,  1 1      '    '     '      "      ►Jit 

plant,  .  I  and  c-  lion  of  track — ai  saB 

other  such  items  (an  array  which  tends  to  make  the  practic 
railroad  man's  head  swim  by  the  very  ennn    "  "'  -^   ^  ■*  -*^  ■ 
are  of  no  consequence  whatever — are  but  the 
under  a  pot — to  the  politician  who  represents  his 
Legislature  or  in  the  lobby),  went  into  the  consi^*.  *. 
question  of  division  of  tariff  receipts  before  the  pool  commil 
sioner*    (We  may  pause  to  ask,  if  reasonablo  rat 
the  public  for  transportation  by  a  pooling  rua«l,  v. ...       ,i     ,  ;i  i 
it  of  the  public's  how  the  rates  were  dinded  when  n^ceivoii  ? 
I  go  into  Delmonico's  and  pay  a  dollar  for  my  1       ' 
the  way  oiit  stop  at  the  cigar-stand  and  pay  a  qii; 
for  a  cigar,  what  business  is  it  of  mine  haw  the  two 
^ve  paid  equate  the  two  payments — ^whether  they  tn 
\  cash  or  merchandise,  or  itemized,  or  as  items,  or  * 
The  public  were  not  interested  in  the  book-keeping  methc 
our  railway  companies.    They  were,  however,  very  ?^     -^- 
ested  in  the  cheapening  of  railway  tariffs;  and  wheu 
lition  of  the  pool,  rate  wars  began  again  and  taritis  aii^ 
until — up  to  the  first  day  of  July  the  people  had  paid  about| 
000,000  to  the  companies  in  excess  of  railway  tariffs  of  the  : 
before   tlie    interstate   commerce    law   began    t*i    protect 
against  railway  despotism — the  i>eople  then  began  to  look  ahoB 
for  a  possible  cause.    That  cause  was  not  far  to  settle    The 
ways,  unable  to  meet  and  settle  their  dii"  Mc 

where  each  should  dincuss  its  own  probi  :  _  _     \1 

with  the  others,  were  forced  to  prepare  each  it^awn 

in<'  ■'  ntly.      These    separate       '     '   '  '" 

am  f«d,  and  the  Interstate  ( 

to  say  ti^umphantly,  in  its  first  annual  report,  that  the  act 

oi>erated  directly  to  increase  railroad  earnings*  in  eight 

from  the  approval  of  the  act. 

Why  should  it  not  have  so  ojierated  ?    It  could  n« 
atod  otherwise.    That  a  carrier's  rates  should  be  "  ** 
and  has  been  common  law  for  four  hundred  year 
nouncing  it  the  interstate  commerce  law  addeil  n» 
force,    Bitt  to  be  *'  reasonable  "  a  carrier's  rate  nmsl  i 
to  either  party.    If  it  is  unfair  to  the  carrier — if  it  il 
ho  perform  .services  for  b^ss  by  way  of  r«  ' 
him  to  do  the  work— then  the  rut*'  ><  '  •  ^ 

I  And  so  it  comes  about  that,  by  d 

I  Mtw  should  be  ''  reasonahle  *'  and  ui  lUiother  that  th^ 
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**pool/^  ui»'  art  tua  u*n  ptrvtut  but  fatlu'i  ruiij>ui vud  iinrett- 
anttabk'iic-ss ;  for— since  a  *'  pool  * '  was  not  a  *•  Loonier/*  but  an  at- 
tempt,  by  co-operatiou  and  convention  of  railway  companies,  tu 
malu)  ruUiG  **  reas<:)nablo  '* — a  law  which  does  not  give  the  rail- 
wmytf  n  ©eheduUi  itself,  and  forbids  them  to  come  togeilier  to 
make  oni5,  simply  means  that  each  com[iaMy  shall  make  its  rates 
wtihout  consulting  anybody  but  them.selve8:  mutit  work  in  the 
dark*  independent   of  any  considenitioiis  except  its  own  local, 

ptive,  or  jwii^t  experrences,  frictions,  an<l  financial  difficul- 

tailways  mub*t  not  only  make  brick«  without  straw,  but 
make  them  at  their  peril;  for  if,  upon  being  made,  these  rat^fj* 
prr>V0  to  bo  discriminate — that  is  not  absolutely  i)erfect  and  uni* 
fnnii  between  individuals— then  tlio  Interstate  Commerce  Com- 
miirion  (and  noborly  knows  when  it  may  wake  up  and  commence 
OpermtionH)  can  sencl  the  officers  Ui  jail  an<l  hold  the  road  in  bremdi 
of  law*  Clearly  tlie  only  siife  alternative  for  the  rujul  is  either  to 
wind  up  bu»ines8  at  once,  or  do  business  at  a  loss  and  pass  a  divi- 
lo  get  even,  thereby  placing  its  securities  at  the  mercy  of 

I'f'ker  and  the  stock-jobl>er  I 
It  fulluws  from  the  alK*ve  that  the  interstate?  commerce  law 
uperatefi^  if  oiKTated  at  all,  to  creat-e  rather  than  to  aUdish  **  dis* 
crimination/*"  But  let  us  be  a  little  more  explicit.  If  all  the 
pe^iple  in  the  United  SUitcs  were  shippers  over  one  riiilway,  a 
law  that  no  one  person  shall  be  given  a  better  or  worse  rate 
ihmn  another  might  possibly  prev^ent  injustice  (though^  unless 
ttal9<^  '  d  that  the  volume  of  business  or  the  lengtli  of  the 

haul  L  a  into  account,  it  may  well  enough   lx>  questioned 

wliettter  it  would  or  not).    Even  the  non-railway  intcdloct  must 
abior^  ""     /  lent  projH:)sitions  as  that  it  co^ts  as  much  to 

kMwl,  i^  1    I  car  that  lia«  run  two  miles  as  one  that  has 

mn  two  hundred ;  that  if  the  car  must  be  returned  without  a 
has  not  earncHJ  as  much  as  if  it  hml  found  a  l*>ad  buk; 

long  haul,  with  but  one  loa<iing  and  one  unloading,  one 
V  luid  a  return  cargo  for  tlie  C4ir,  ought  reasonably  to  l>e 
for  less  than  a  short  haul  involving  quite  as  much  handling 
Wtllaout  a  return  load,  and  that  a  railroad  company  ought  in  all 
faimcm  to  l>e  alloweil  to  give  the  shipper  the  lienefit  of  the  de- 
cwaar*^  ..**.-.,....  ♦,,  fji^,  company.  But  the  Jnti:»i-<it4vte  commerce  law 
?•!•»»'  the  railroml  company  that  it  must,  not  give  this 

^  sbippc^rt  under  the  pains  and  penalties  of  fine  and 

'^  ;....    .1,  in  it^  pleasure,  for  contempt  of  court    But  let  ns 

.  fcir  annimimt's  sake,  that  a  law  providing  that  no  shipper 
*:-  '  more  per  pound  than  any  other  w  t 

f'         ..  all  the  shippers  of  freight  in  the  L  ...  ^ 

d  over  a  dngle  road.  Clearly,  if  they  8hippe<l,  as  tba*«<» 
^tnp^Mirif  do^iioi  over  one,  but  over  some  five  hundred  dilfen?nt 
^ -^i 
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roads,  siicli  a  law  would  not  prevent  discrimination,  but  nclimlly 

compel  it.    Let  us  say  tliat  a  shipper  in  New  York  dei^irvs  tu 

send  goods  all-rail  to  Chicago,  and  that  he  has  a  (' 

all-rail  routes  (a«  a  matter  of  fact  he  has  a  choice  « 

we  will  use  the  lesser  number).   One  of  the^je  all-mil  routes  i 

a  right  of  way  laid  out  some  forty  years  ago,  under  *'     ^ ' 

ing  systems  of  engineerings  climbs  heavy  grades,  ci 

ghany  Mountains  twice,  and  makes  the  trip  al>out  one  tin 

miles.    A  second,  laid  out  some  twenty  years  later,  hm^ 

grades,  but  crosses  the  mountains  only  once,    A  third  n 

almost  a  series  of  bee-lines,  has  a  grade  nowhere  e3tctH?*lingr  our 

per  cent,  and  wiis  constructed  and  capitalized  at  less  than  a  fourth 

part  of  the  accumulated  capital  and  indebtedne^  of  the  otkr 

two.    Now,  left  to  themselves,  can  these  three  i 

ferent  amounts  of  fixed  charges,  interest,  divide :.,,  --  .    , 

expenses  to  pay  annually,  carry  for  the  same  tariffs  at  tl 

rates  to  the  same  points,  and  all  pay*  -  ?    On\i' 

justice  to  the  investors,  whose  money  i  uem  (an 

portions  of  the  people  quite  as  much  as  are  the  &hippt7r»  ofw  Ikt 

line  or  the  members  of  State  Legislatures),  t> 

rates  for  e€|uivalent  services?    From  the  stai.  iini 

tleman  who  believes  that  railways  should  meet  their  tixed  cJ 

and  all  other  expenses — should  pay  their  bills,  that  -    "       - 

ordinary  mortals  I — from  this  standpoint,  I  say,  it  w 

a  difference  in  rates  to  Chicago,  over  these  threw  all-rai 

inevitable.    And  so  it  was,  up  to  the  invention  of  tb  -  ' 

tem;  each  road  made  its  own  tariff-schedulee  inde; 

naturally  the  tariff  of  each  was  different  from  that  1*5 

But,  without  supposing  that  they  were  committiiH^  ■• 

as  yet  unconvinced  of  sin,  these  three  railways,  1^ 

togetlier,  and  (letermined  to  make  a  single  rate 

business  received  by  each  of  the  three  lines;  t  ^ 

pooled  and  divided  something  upon  the  ba^is  outlinod 

Even  had  they  proceerled  ui>on  a  basis  of  :' 

ceipts  to  each  for  solicited  business,  then 

to  the  public  either  way  \  but  tliey  chose  to  comiider  tha 

complicated  problem  of  a  single  t^iriff  divided  up-       ' 

expend i til re»  outlay,  and  cost  described  al>r>ve.     W  iJt 

Siin]ily  that  there  was  (as  the  interstate  commt 

shall  be)  no  discrimmniion.     But  when  th'   ** 

law,  while  keeping  the  word  of  promise  to  1 1 

shuuhl  be  no  dwcrimination,  broke  it  to  the  hni 

should  be  Jio  pool,  what  resnlte*!  ?    Why,  in 

thrive  roads,  a  diserimination  in  favor  of  cmo 

thinls!    For,  wl 

>f  coiirsi*,  till'  n  I 
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lowest  rate^*    Tlie  dwellers  along  that  line  hsve  thu  advan- 

of  these  low  rates  to  which,  of  tho  other  two  railways,  only 

ci%^  ^ximate;  while  tho  third  lino  must  either  go  to  tho 

r  "  '  ,  or  d«fraud  th«  hoUlcTH  of  it«  swuritie^.     Not  to 

\\j&  uimeceHfiarily  upon  the  Hituation,  the  reader  can  see  at  once 

prohibiting  a  long  and  short  haul  discriuiination  upon  an] 

railway  really  increases  disc*riminatioQ  to  the  whuh*  people^ 

that,  on  the  wliole,  the  pooling  system  was  the  fairest  system 

the  whole  f)eople,  an  well  an  f(»r  the  railways^  that  could  have 

1  devi»tHl,  fur  both  shipper  and  invejitor:  for  the  Hhipper,  siuce 

ve  him  all  the  benefits  of  cheap  freights;  and  for  the  investor 

ailways*  because  it  secured  to  the  milway  built  under  heavy 

talization,  and  lalwring  beneath  huge  operating  exjienses  (but 

ing  a  territory  as  entitled  as  any  f»ther,  jyer  sp,  to  transixjrta- 

facilitien),  a  fair  return  upon  the  weiilth  that  had  been  lav- 

to  build  it. 

'  ttterstatc  commerce  law  was  borrowed  from 
I  ^  id  and  Germany;  and,  allhough  there  may 
iose  who  admit  that  whatever  is  g<Jod  enough  for  England  or 
M»d  4niough  for  the  United  Stat^vs,  it  ought  not  to  bo 
1  neithi^r  of  these  eminent  nations  possess  railroml 
al  all  analogous  to  our  own,  or  in  the  operation  of  which 
ng  like  the  stime  problems  or  conditiona  arise.  The  existi:! 
of  two,  let  alone  live  or  six,  parallel  lines  is  not  only 
known^but  impossible,  in  either  of  those  countries;  and  yet  the 
oters  of  the  interstate  commerce  act  in  C>ongress,  and  apolo- 
for  it  ever  since,  {Klin ted  and  still  point  with  pride  \^  the  fm^t 
the  provisions  of  the  act  can  not  Iki  onerous,  Ix^cuuse  tl»eir 
tioii  hiis  lx*en  tested,  without  annihilating  the  railway  inter*j 
in  Endand  and  in  Germany  !  *  As  a  matter  of  fact,  there  ar 
rirhvd  other  prac^^tical  discrepancies  between  American 
.^ti  railways;  but  it  would  swell  tliis  papiT  unduly  to 
them  here,  and  the  above-mentioned  alone  is  enough  to 
diipeoBe  with  * '  *  that  the  interstate  commerce  act  is  a  good 

one  for  this  ]»►    ,  -cause  its  tenor  has  worked  well  acrofis  the 

oeottii,  1  might  add,  however,  that,  despotic  as  is  the  German 
Oorernment — the  government  of  blood  and  iron — over  ull  i)rivat 
iJie,  at  any  rate  it  has  never  yet  discriminated  against  th€ 
ri^  of  iU  own  subjects  in  favor  of  the  schemes  of  natiormi 
l)n'*  *^  it  is  unfair  to  charge  to  the  frflmers  of  the  inter 
»  comTi  f  a  desire  to  benefit  Camulian  railr(»jw1s  (uotablj 

Cat  ill!   Pacific  Rulnmd)  at  the  expense  of  our  own  rail- 
ffL    Thiil  such  has  been  the  paramount  unpatriotic  effect  uCj 

^  Ifiifli  «l  tb»  tuii^ifo  tuMHl  In  ih^  mdit  Imp^^rUnt  i«ctioti#  *^  (b  the  «cty  **  hftt  a  j 
kMniof«  huMog  botti  JudlcitUjr  ooostniod  eilhof  In  lbl»  caunlfy  or  In  EDgjbiui*^— 
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that  act  is  merely  a  proof  that  its  framers  overlooked  ihit  cofiee- 
quences  of  their  hastily  advised  and  batily  considervd  proeedone: 

were  betrayed  into  regarding  the  popular  hostility  to  mil«nj5 
from  a  political  rather  than  from  a  patriotic  siaudpoict,  ami  fi« 
into  the  folly  of  precipitating  a  hard  and  fast  rule  tipuu  an 
try  as  delicate  in  its  adjustments  as  it  is  matiaive  in  its  ra. 
tions;  an  industry  of  whose  oiDerations  no  single  act  or  n*r  -.-: . 
of  our  sixty  millions  of  people  is  independent ;  a  rn 

80  fast  that  were  it  attempted  to  bo  enforced  (as  a  p*.  :^,   .  ,  „ 

ist  or  socialist  administration  might  sec  fit  to  enforce  it)  it  wooW 
[dunge  the  entire  commerce  and  credit  of  this  ^ 
chaos  in  twenty-four  hours!    To  eatpress  the  cons    , 
it  once  literally  carried  into  effect,  the  pcrformanoes  of  the  tjp* 
ical  bull  in  a  china-shop  would  be  a  notoriously  ^    ^       :ita  i 
ure  (removal  of  a  cataract  from  a  human  eye  wi  \^h 

cleaver,  or  oiling  the  works  of  a  Jurgensen  watch  by  Uoiir 
axle-grease,  might  possibly  better  express  the  sammary  %i'i.u- 
ness  of  the  process). 

So  much  for  the  Federal  railway  statute,    Ab  to  the  i«il«i; 
statistics  of  the  several  States,  they  have  lieen   com  ^*-'^*  •'*"''* 
innocuous — not  so  much  from  desuetude  as  from  the  cr* 
pacity  of  their  administrators.     On  the  whole,  ^ ' 
been  more  largely  comedy  than  tragedy — as  wLl:.    _,.    .: 
Railway  Commissioners  of  one  State  have  enacts   thai 
berths  in  railway-sleepers  shall  nut  be  made  u     ' 
ones;*  that  of  another  have  found  that  if  a  r.         .^ 
fallen  before  a  train  reached  it,  instead  of  after  thi>  tnuu  haAt 
upon  it,  it  would  have  been  safer  for  the  train ;  t  or  t ' 

^had  been  known  to  be  unsafe,  a  train  would  not  ii 
upon  it  at  alLJ     But  that  even  State  railway  lawn  may  be  itai] v" 
ous,  I  may  note  two  very  recent  examples.  The  Bor^  *    '  '' 
Commissioners  of  MisBissippi  have  recently  l^^'on  l 
powers;  have  now  authority  to  specify  the  ' 
station-houses  which  railway  companies  mu.-.i  .m.^i 
and  location  at  which  they  must  stand  ;  to  requir 
of  union  passenger  depots  where  two  or  more 
and  to  allot  exjienses  of  the  same  between  the  i  -^ 
panics  compelkni  to  pay  for  erecting  them.    Tli 
"ience,  seems  to  be  going  far  .  ■ 

Ulaiboad  Commissioners  went  sft  i , 
the  question  of  accommodations^  but  actually  furrn 


the  tormn  are  convertible — ^the  prices  which  the  \ 
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imowed  to  pay  tlie  railways*  I  It  is  precisely  as  if  the  Legislature 
<>f  New  Ycirk  should  provide  upon  what  quality  of  pai>er,  with 
or  color  of  ink  "  The  Popular  Scionee  Monthly  ^* 
-  1  and  furnished  to  its  readers,  the  Lejfitilatun? 
meanwhile  not  assuming  any  of  the  expenses  or  responsibilities  of 
f)  '  '    ^  iiig  any  losses,  troubling  itself  about  any  of 

t-i  roto,  or  even  inquiring  into  the  facts  of  its 

circniation^  cost  of  manufacture,  or  pay-roll :  for  that  the  Missis- 
eir-  ■  ^  rd  even  made  the  slightest  effort  to  inquire — or  heard  any 
tr  >  aa  to — the  volume  of  business,  fixed  charges,  earnings  or 

operating  ex|jenses  of  the  companies  to  whom  it  dictated  disburse- 
tsentn,  there  never  was  the  slightest  idea  or  claim  anywhere. 
Indeed,  it  was  the  very  gist  of  the  ruling  in  some  of  those  won- 
derful "Granger"  cases  (so  callefl),  that  any  such  items  as  the 
alioTe  were  **t<»o  remote^';  the  railway  company  must  do  bnsi- 
fycmn  under  schetlnles  furnishai  by  the  shippers  in  Legislatun> 
amembled.  Would  a  single  i»owerless  individual  on  this  conti* 
Dent  submit  to  such  legislation  as  that  ? 

It  b  rather  remarkable  that,  though  the  Interstate  Commerce 
Cm  I  '  V  I  IS  ted  almost  two  years  at  Washington^  tho 
tilt  _  ;!    affecting    the    general    railway   situation 

sbciuld  come  from  Federal  judges  holding  remote  circuits,  and  that 
both  of  these  should  contravene  and  ignore  an  extraoniinary 
Iribunal  creali-^d  by  Corigress  to  specially  oversee  railways,  sitting 
at  the  ciipital  itself.  The  first  of  these  declared  that  a  railroad 
company  might  rpmain  upon  the  earth,  even  tho!igh  it  was  com- 
pHllivl  to  chnrge  more  for  a  short  than  for  a  long  haul ;  •  while  the 
ftt  the  Iowa  Board  of  Rxilway  Comniissioners  from 

di. *.  ^»    tariffs  at  which  certain  trunk  linens  shall  do  business 

Wiiliin  the  lK»rders  of  that  Htatti.f  Of  this  latter  decision  lot  us 
h*  *  it  will  *!*»  Komnthing  t<i  relieve  the  delicate  adjustment** 

01  ..  ., ,il way  ^8y. stems  frntii  flio  lash  of  ward  politics  and  unen- 
li^btane<c]  demagogy. 

Of  all    "  '    :   ^  '  ^      n^sied,  it  i^eems  to  me  that 

tiio  <»ne  w  ,    »  i  '  against  railway  compa- 

Bi^«  has  the  least  actual  basis  of  merit  to  stand  upon.  As  a  positive 
'     \  *'  'say  is  not  only  r^     '        '  '  /  the  people,  but  vnn  only 

•r  the  people's  r  In  *'  The  Popular  Sci- 

ts'.  '  hly  '*  for  May,  1888,  i  had  occasion  to  allude  to  a  certain 

^iuu:i»Mkt.us  denunciation  of  incorporated  industries  fis  r»*habi]i- 
tAting  the  etfete  institution  of  feudalism,  which  appcuri^tl  to  be 
principally  based  upon  the  supposition  that  feinhiUsm  an<l  (hn- 
poiistm  were  convertible  terms.  As  a  matter  of  fact^  feudM^'**" 
not  by  any  manner  of  means  a  despotism  per  se^  oven  th 

•  Doilj,  J^  t'tilt*a  Sufr*  CHfCuk  Conrt  tot  Oivgon. 
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obtaining  at  a  date  when  all  government  was  more  or  1*^  4#^ 

potic  (and  generally  more  than  less).    Neither  did  a 

tern  ever  decree  the  prices  at  which  its  vassals  should 

labor.    Supposing  a  railway  company  to  have  bt?en  ii 

in  the  days  of  feudal  systems,  can  any  one  imagine  a  law  uonh 

pelling  it  to  make  charges  irrespective  of  the  nei-vif^-  ^  ^*  ^-''- 

dered  ?   And  yet,  in  a  late  session  of  the  House  of  Repi 

%i  Washington,  a  bill  was,  I  am  informed,  introdiir 

^railway  company  from  carrying  oil  in  tanks  at  le.-, .,   . . 

it  charged  for  carrying  oil  in  barrels !    (It  is  ininxaterial  thai  oil 

in  tanks  can  be  carried  with  very  little  haiidli 

pense  of  labor  and  material  very  little  over  th 

empty  cars,  whUe  to  transport  it  in  barrels  require©  much  lum^ 

ling,  care,  and  watchfulness.    Nothing  in  the  %s         "  loiaii  ^^ 

pears,  is  material  when  politicians  assume  to  h  .  Ltmcereiil 

railway  companies,)    Indeed,  our  railway  companies  might  inl 

clamor  for  and  welcome  a  return  to  feudal  syjit-ems,  if  thejr  «•• 

suited  their  own  convenience  —  to  say  nothing  of  their  fijri 

charges !    Nor  would  a  return  be  such  a  bad  thing  for  the  %^ 

archist  or  the  socialist  from  his  own  standpoint     For,  tin^^^^  *- " 

dalism,  the  subject  was  not  touched  by  the  crown-taxe©^ — tl 

for  revenue,  for  war-making,  for  internal  protection*    "^ 

of  ovir  common  law,  in  tracing  the  origin  of  pn^|>eriy  i 

occupancy  "  to  the  garden  of  Eden  (which  Adam,  nt  lonst  u? 

ferent  arrangements  were  made,  owned  be* 

to  the  times  when  King  Ahab,  despot  as  L'.  ,  ..     . 

himself  to  Nabuth's  vineyard  until,  by  ruse  or  tltj\Hce^  he  1 

vested  Naboth's  title — ^never  denied  tln^ 

to  the  earth's  surface  which  ilr»  Heni^y  * 

proper  one.   They  simply  set  it  aside  as  ineonvement     But,  irhi^ 

ever  elemental  title  human  beings  may  have  to  r"  '  '' 

earth's  surface  as  human  beings,  the  railway  con 

title  to  its  right  of  way  by  both  alienation  and  u^^ 

chased,  but  can  only  enjoy,  so  long  as  it  server  *  ^ 

a  public  trust  for  a  public  convenience  only,    F 

ceases  to  serve  the  public  and  the  publir 

chises,  its  titles,  its  real  estates  lapse ;  and  .  .    .  _. 

endom  has  so  decreed  and  maintaincKl,    If  Mr.  G 

of  common  pr^^prietorship  in  real  property  v 

could  not  divest  a  railway  company  so  long  ii.   ..   ,    .. 

functions.    And  yet  it  is  over  thia  industry,  charterod  only] 

the  public  facility  "    "       '     ' 

the  immense  conv« 

capitalisations  and  creates  immetuie  ^i 

■Muats,  and  the  anarchist  bowls,  and  tne  cummum^i  ^rm 
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Ii©p,  the  railrcNid  com pftny  seem «  ti^  tu^  in  flu*  no^Utoii 
yw*s  CalviuiHt : 

**  You  ottw  and  yiM\  cmiH, 
Ycni  will  atid  yon  wonH; 
You'll  l»«?  damned  If  j-oo  tlo. 
Ami  bMS  dainued  If  you  douHI  " 

f  af  boards,  framiHl  by  ronsout  of  l<x*«il  politicmns,  shout : 
ulwuys  mu»t  opentto  your  traina  You  must  incur  such 
we  Kailway  and  Int^THtato  Commigftionern  impo«o  u]Kin 
do  jufet  an  wo  say  in  everything?;  but  you  tan  not  rull«H't 
^rvic4»!i  the  wherewithal  to  pay  bill**,  except  at  Kuch 
we  i«ee  fit  to  permit  you  to  n taken  We  know  nothiuj^ 
^iilroading*  We  are  only  Rt*publican8»  or  Deni<xTat»,  ur 
.  or  Women  s-Righ tern.  But  do  an  we  Bay;  and  if, 
.i^  1  it.  yon  kill  anybody,  or  maim  anybody,  or  if  wo 
of  any  defaults  lu  payment  of  fixed  charj;(e8,  look  not  to  U8 
iriufC-kindneHf*  I  **  This  waH  Pt>rtia*H  idea  of  mercy  t/O  p«><ir 
And  let  uh  admit,  fi»r  ar^jumenfii  sake  (or  concede  it  an 
I  far  tluit  matter),  that  tlie  railway  company  is  a  ShylcM'k, 
by  law  to  exact  the  lant  penny  to  which  it  is  entitled. 
It  your  [N>iind  of  flesh,"  says  Portia;  **tlie  court  awards  it 
lliiir  doUi  give  it,  Btit  if,  in  the  cutting,  you  tako  more  or 
"^  '*  /  nf  u  single  hair,  than  just  one  pound,  then 
ite  and  your  life  itself  is  forfeit  to  the  state  " 
«o  Haying,  the  olivine  Portia  (who  had  already  a<lmitti4 
I  Jew  asked  nothing  but  justice,  and  was  entitled  to  judg- 
re\'er>'  |K>int  in  Im  favor)  was  a  by  no  means  unfair  prot^)- 
^he  mmlern  American  Legislature,  which  first  charters  rail- 
-i  to  exercise  certain  and  stated  functions,  and  then 
1  iti*elf,  leaving  to  the  unhappy  railway  companies 
f  bui  the  responsibility  and  the  punishment  for  its  own  bhin- 
Jnder  the  circumstances,  is  it  to  lie  wondered  at  that,  very 
L  A  oc'rtnin  worm  did,  in  some  «ort,  turn  ?— that  a  eerUun 
[fximpany  in  the  distant  West,  on  being  commanded  by  the 
inl  of  Railway  Commissioners  to  turn  in  to  them  a  state- 
the  value  of  ita  plant,  replied  that  its  plant  was  wortli 
ibiy  less  tlian  lM»fort*  r*  in  to  niak»* 

reinilations;  that  it  V  ,        iate  as  long 

>mmisidoner8  kept  on  making  them ;  that  any  6«timat4*» 
'       ';ie  would  be  mere  guess-wor?: ;  and  t^       *' 
in  the  matter  whs  that  enotigli  f 
from  the  honorable  commissioners  would  ultimately 
[railway  plants  in  their  jurisdiction  of  any  valuo  wliat> 


arft  a  fow  things  left  which  a  railway  company  may 
*Ti  hy  n  lat«*  decision  of  the  Interstate  Comminaion,  issuo 
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as  many  "passes"  as  it  pleases,  providetl  tli.  >  i*i. 
IK)  railway  company  is  to  be  allowed  to  escape  an 
acter  from  any  such  pretext  as  that  it  operates  e: 
single  State — the  commission  affirmatively  holding  .».^v  ** 
eel*  the  ultimate  destination  of  which  is  outside  of  the  ^ 
which  it  is  shipped,  is  carried  by  a  local  road,  that  ^>  ;il  r    . 
once,  and  by  the  act  of  carrying  that  parcel,  becomes  an  ur 
railway.}   This  is  Lord  Coke's  celebrated  maxim,  that  it  i«  r 
of  a  good  Judge  to  enlarge  his  jurisdiction — ^with  a  vengtmiuc  \ 


GIANT  REPTILES  OF  A   PAST   AGE. 

By  otto  MEYER,  Vu,  D. 

INDIANS  of  to-day,  who  are  well  acquainted  with  the  1 
of  their  race,  may  often  think  with  melancholy  of  the  • 
times,  when  their  forefathers  were  the  only  masti         ^   'i. 
try.     Numerous  and  powerful  tribes  occupied  thr  ^* 

between  two  oceans,  some  hunting  the  deer  in  the  foirej^  of  ] 
East,  others  ruling  supreme  in  the  plains  and  m  "  ■  ^^ "of  | 
West.    The  white  man  was  fighting  hard  for  his  ex .  -u ! 

settlements  along  the  coast.  But,  whatever  jxTfixaion  in 
and  in  the  use  of  their  weapons  the  Indians  \mm\  acquir 
experience  and  practice  of  many  generations,  it  waii 
against  the  rising  foe,  who  possessed  and  introduced  enttr 
arms  and  methods.  And  what  is  the  result  to-ilay  ?  The  nuiji 
of  the  tribe^»  and  among  them  the  most  powerftil  ouii«.  bAf«  1 
extinguished  entirely ;  while  others,  sadly  dim 
linger  here  and  there,  and  the  pale-face  is  mei  • 

The  same  feelings  of  melancholy  must  enter  thi^  mind 
alligator  of  geological  edncatioru  when,  dnr' 
he  thinks  of  the  good  old  Mesozoic  times  ar 
the    pitiable  present.      -^  How   beautiful  wer©  ibf) 
Jurassic  j>eriods,  when  numerous  and  powerfn*       ' 
were  masters  of  the  earth,  when  mosasaurus  , 
the  water  were  hunting  the  animals  of  the  ixrean,  whf«  \ 
dinosaurs  reigned  on  the  land, and  t  '  ^  ,t    -^.  «    -    .  -  t — }\ 
Tliat  paryenu^  the  mammal^  w^as  • 
and  struggling  for  an  existence.    But,  aLa«<!  how  in  i' 


•  \riiit«>r  of  HiirHu^tiin  ami  MJMouri  Ri»<?r  !: 
of  ihii  millionii^  of  patntes  whleli  foui  butiilnctl  ni 
tti  (he  oourn'  of  their  op^mtiaDfl,  the  <m\y  t^uc 

of  %h^  -..>TT  ..  U  .},3jj  J^  ^ju^j  T^l||.p,j  i\y^  Jinn,  ^j5  -   -, 

f  Mniier  of  JttUiiMtoMrit  J%t>' 

01  laTirMt&tAi  (*/<iinmi9rc(]  <^omtnbHii< 


inU..    tlt,«I    a    » 


:  tU#ii7  (^ll> 
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1?mVten\Mry. 


onlerR  of  reptiU^s  five  liiivo  di8appeftred  entirely,  among 

list  the  mew*!  jMywerfuI  ones,  ainl  only  four  are  still  iu  fxi«t- 

iLixanls,   titrtics,  i^nakes^  and   we  eroccxliles   have   fouiKl 

[wli».»r*.*v<»r  we  c<>ald*  and  niammak  are  met  everywhere, 

>w  did  they  succeed  in  thus 

ig  1    '  rtht' earth?   Hini- 

in  <  ii<  new  -  fjishit^ned 

nd  methods,  such  as  warm 

ind  developf^l   brains  ;    an<i 

lit  t!iirkene<l  h* me  plates  and 

iqnnes    of    our    ancestors 

to   be  useless  in   tJie  new 

warfare."      80    AUigaior 

ippirnsis  may  meditate,  and 

iriouH   Afitu^he    Indian   snr- 

ad  kilUa  lonely  whit«  t<C{uat' 

the  allifc&tor  may  rush  tipon 

a  sitrolUng   mammal  tan 

pig  of  tho  niHiretit  planta- 


SSSmISSh 


T*i11ftf7* 


Crctaecoan 


I  Jtiniialc. 


iXriutk* 


dinoBaurtf,  one  of  the  men- 
lextinct   orders   of    reptiles, 

land. 
|i  ,  ^  ing  on 

. ;  others  were  dangerous 
In  fonn  and  size  th<>y 
TeninceH  a«  considerable 
jnvMmtcd  among  the  existing 
i\»  by  the  elephant  and  the 
While  the  t^malb^t  known 
wen*  not  larger  than  a 
of  them  attaiiifxl  a  size 
( ttlmot^t  fabulous*  and  a  gi> 
an  elephant  would  appear 
in  oompartHon  with  these 
We  may  obtain  a  gen- 
iny  dinosaurs  if  we 


i 


limal    like  a  huge  crocodile,  but  with  a  smaller 
w^m  longer  neck,  and  pOHtverior  logs  which  are  larger  than  the 

^pr       "^'         '       'T  posterior  limbs,  in  <»  '' 

^m  <o  tl*es<*  animals  i^otnew 

^bgnroo.   Like  Uii8  latter  quiidru^H^d,  they  were  occasionally 
V^      ^v   '  •  v  ^\  fh,^  tail  and  sunie  nf  tlit^rn  wrTe  pr<»b^ 

^■1  ling  on  their  pngteriur  l«n;s.     In^t^nd  *»t' 

Hg  £rom  a  crocodile,  we  might  therefore  miy :  Let  ut* 
|ikaknganiO|  where  the  difference  between  fam fuad  Uut  •  .^  |k^> 
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however,  is  not  «o  jarreat,  nnd  tlien  k^t  un  lr<*u>fHr  tbw  nitii  tin* 
reptilian  system*  For,  while  a  kangaroo  i«  a  wnmi-bl<KMl«l  niiwii* 
mal,  covered  with  hain  the  dinosaurs  were  eold-bli 
reptiles.  The  anatomy  of  the  duiosaurn  resemblej*  U.,..  .  .. 
lizards  and  erocodile»,  but  in  many  respectn  it  reminds  u»  of  Ikf 
8keleton  of  birds.  These  bird-like  features  appear  e«ii>wiiiUT  ta 
the  pelvis  and  the  posterior  legs,  and  are  so  «trikiiig  that  son* 
scientists  believe  that  birds  are  the  descendants  of  dinosaun; 
others  think  that  birds  and  dinosaurs  originated  from  a 
anrestor.  The  close  relationship  of  these  twt>  i!laK^*j«  of  noi: 
will  appear  to  us  more  plausible  if  we  remember  the  fat-t  ibal  tfc 
birds  of  the  Jurassic  and  Cretaceous  periods  i  M<h1  re] 

much  more  than  they  do  now — for  instance,  in  »i 

teeth.    This  may  be  said  of  dinosaurs  iu  geni5rai»aiid  w«5  nmy  xu>ir 
contemplate  some  of  their  known  representntives* 

If  we  enter  the  Museum  of  the  Acadiuny  of  Natural  SckoM 
in  Philadelphia*  the  first  thing  that  attractts  our  eye  is  an  enor- 
mous skeleton  found  at  the  left  side  of  the  entrafloe.  It 
represents  an  imimal  seventeen  feet  high,  and  meaAtrinir 
from  head  to  tail  twenty-four  feet.     It  iii  moasM 
so  that  it  stands  on  i\s  liimi*te^  ami  U 
supported  by  its  strong  aud   jitcii?  lid. 
while  the  short  anterior  I' 
a  structure  }>urporting  U> 
tion  of  a  tree  of  past  {)erioda.    If  wea* 
amine  the  skeleton  more  dcMSi^ly.  w^ 
find   that  only  a   few  bi>ne«!  '»^  t*^ 
hind-legs  and  tbo  tail  are  D « 
found    fossils,  while  alt    thi*  *  i  - 
bcmes  are  artificial  ca^t.^,     Bnt  Ttnat 
of  them  are  exm^t 
the  original  itr^r^ 
are   kept   und»%r 
siike  r. 
They  V...       ,...„. 

New,l 

hiia  been  denrribed  under  the  name  of  hn 

imitation  of  this  «(keletcm  exists  al^)  in  the  Naticmai 
Was^"  ,  -  ... 

1  rosaunis  is  as  yet  tho  only  iximpl^^te  mmint 

in  America,  and  it  must  not  bi»  forgotten 


^>  tn  ibiB  respect.    In  the  ' 
Min,  ihttro  is  the  mounted  skolri<jii  ui  »  11  um 
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|y  of  which  18  abnost  as  well  known  as  that  of  a  dog  or  a 
lis  anitiml,  the  iifimnodon^  in  the  way  it  is  mountfHl, 
n  hui^ht  of  iibout  fuurtren  fut^t,  and  n  It^iiglli  of  noarly 
fut^t.  It  alsMi  ttlauds  i^n  the  hjud-Ieg^»  and  is  ^npport^Ml  l^v 
jng  tail,  which  constitutes 
third  of  the  whole  h*ngtlu 
t'k  XA  «rect,  and  tlie  head 
Ital,  a9  if  the  animal  were 
forwani.  The  sliort  ante- 
imh.s,  «omc^whai  l»i>ni,  aro 
down*  The  hind-foot  ia 
of  three  strong  toes 
k1  with  chiws.  The  fore -feet 
^  UmR  and  stroni;;  spine  where 
■re  the  thnmh.  The  name  of 
Bmal  haa  been  chosen  on  ar- 
B  of  its  teeth, 
m  rei8eml>lo  re* 
Scably   those    of 


r 

■lu   iguanudon 

^fco    rflmivore. 
,  a     herbivorous 


^/ 


SlNtKIZUlJ  »l 


It  i»  tljoua^ht  tliat  this  animal  lived  in  swiimjks  or  on  the 

tf  rivers.     It  is  further  lx*lievtKl  that  it  walked  K>n  its  hind* 

that  it  treated  its  assailants  in  the  way  of  a  l»ear,  by  eni- 

*vlegs» and  piercing  them 
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Who  were  these  assailants  ?    Probably  also  diuosaurs 
ing  to  the  caiiiivorous  branch  of  this  ortW*     Otio  of  tbt* 

known  of  thera  is  the  megalosaurus,  an  animal  of  about  iht*  i 
size  and  way  of  living  as  the  ignanodou,  marching  or  wmli 
mostly  on  its  hind-legs,     A  carnivorous  animal  ia  character 


by  its  teeth,  which  must  be  apt  to  seize  and  lacerate  Ite 
The  teeth  of  megalosaurns  were  few  in  number,  hirge,  OatUrtM 
ut'  the  shape  of  a  saber,  and  with  sharp,  crenulate<l  oclge*. 
losaurus  was   a   European   dinosaur.      One  of   the 
American  carnivorous  dinosaurs  of  the  Juras^sic  formati 
been  called  ceraiosaurus,  on  account  of  a  large  horn  on  thei 


^ 


Wm 


If  the  reptiles  mentioned  heretofore,  with  a  Imtirlh  of  1 
ive  to  thirty  feet,  must  be  caUed  beastB  of  q 
they  were  by  no  niHtni*  the  gi^'^i^t.s  of  thti. 
known  dinosaurs  have  bt*en  found  in  the  Jui  li 
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[^,  limb- bones,  etc*,  of  ilie  bronk>saurus,  whic*li  have 
futiiid  in  thir.se  beds.    If,  according  to  these  remains^  Ave  make 

Bt<jratian  uf  the  whole  skeleton,  the  result  is  an  animal  of  about 
feet  in  length*    But  this  i8  niit  all.    The  bone  of  the  upper 

I'leg,  the  femiir^  of  the  brontosaurus  is  smaller  tlian  aix  feet. 


Fi4.  0.— Sxutx  OF  CR3UTOAAUBUB,  oo«  S1^▼e)oth  nBtunl  stss. 

in  the  same  museum  there  is,  besides  other  remains,  the 

kur  of  a  very  similar  dinosaur,  found  in  the  same  beds,  which 

^boui  eight  feet  long^  and  belonged  to  an  animal  the  length  of 

^h  has  been  estimated  at  from  eighty  to  a  hundred  feet.     It  has 

called  atlantosaurus,  on  account  of  its  size.    This  atlantosau- 

mn^t  have  been  a  beast  able  to  sweep  down  an  elephant  with 

i>ke  of  ita  tail  as  a  crocodile  would  a  dog,-    Of  all  the  known 

*animals,  living  or  fossil  ones,  it  is  the  largest,  and  it  is  prob- 

that  Nature  refiched  a  limit  in  producing  land-animals  of 

If  we  compare  with  the  atlantosaunis  the  smallest  known  dino- 

i,  we  find  an  enormous  difference.     In  the  lithographic  lime- 

ili^  of  8olenhofen»  in  Bavaria,  which  have  yielded  so  many 

l-preserved  and  interesting  animaln  of  the  Jurassic  formatiun, 

tnoisauF  has  also  been  found.    This  animal,  called  compsogna- 

K,  hihd  posterior  legs  which  were  much  longer  than  tlie  anterior 

It  therefore  probably  walked  or  hopped  on  its  hind-logs 

a  knngJiiMio  or  a  bird,  and  altogether*  witli  its  long  ncfk  anrl 

?1  hi  lil   Ttitwf  lijivi-  r*'vi,.triliL.(f  ;t  good  deal  the  hir^I^Mf  tl^>  same 


moaii.s  terrible  saurians  {^uyo'ij*  rnbU) ; 
.:  ^  .  animals  like  the  atlantosauruB  and  others 

probably  such  as  to  justify  this  name.    One  of  the  oddest- 
ing  creatures  of  thin  order  must  have  been  an  animal  called 
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to  ttiu  middlu  r>i  uLu  liiti  liirtu  v>a^  oiijy  uau  nnv  ni   large  sn:"*^" 
At  Uio  0ud  of  ih(3  tail  there  were,  as  weapons  of  ofTonsi^  se  \ 

Dk  spines,  alnjut  a  foot  long,  tjo  that  a  stroke  of  this  tail  must 

re  been  telling  in  it^  efTects. 


ibf  Htizto7). 


«%liUi  UAturml  *l«e  (tiler  Bl(cboo«li^ 


W©  have  now  made  the  acquaintance  of  several  dinosaur!*,  y^^t 
tliay  aro  by  nu  moans  all  th^  members  of  this  nmneroua  onlur, 
upon  which  already  a  whole  literature  has  been  published.  Some 
of  them  are  known  only  by  their  foot-printa  Tlie  Tria««ic  sand- 
fftoiioof  the  Connecticut  Valley  contains  numerous  impressions  of 
Suurv  and  three-toed  dinoRaurB,  which  at  first  were  consid* 
the  foot^prinis  of  large  birds.  They  were  made  when  these 
animak  walked  on  the  muddy  shores  of  the  Triaasic  ocean.  The 
CoUactioiiB  of  Amherst  and  Yale  College  contain  each  several 
Hmoaandfl  of  such  imprewtions — a  fact  that  give*i  some  idea  of  the 
abandanoeof  reptilian  life  on  the  continent  at  that  time.  Atw, 
in  Europe,  we  find  that  reptiles,  and  r  *'    -  ially 

dixio«anri$,  are  the  most  nnmerou3  and  *i  i   the 

Mo0O(sato  times — that  is,  during  the  Trias*  Jura^  and  Cretaceous; 
io  thn*  •^'  •:...  re  often  called  the  age  of  replileiv  At  the 
and  ol  period,  however,  the  reptiles  decreased,  and 

tlie  dinuQUiurn  bix'amc  entire!}^  extinct — at  least,  we  do  not  know  of 
any  Tertiary  dino^*iur.  and  none  exists  at  present. 

Our  kuowledia*  of  thene  remarkable  animals  is  a  comparatively 
n'  t  nothing  was  known  thirty  yearB  ago, 

hx.- -.  -^      J  have  followed  each  other  in  rapid  tnic- 

oofifiion,  and  ©very  year  contributes  new  data.  It  is  especially  U> 
Uh  t*rican  h  *       '  ^^  that  %^  f  of  our  knowledge 

all  iisaurB;        ^        l^  Prof.  .        ^  j  ly  and   Prof.  HI  D. 

Cbpe,  in  Philadelphia,  and  Prof,  O.  C  Marsh,  in  New  Haven. 
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THE  YEZIDEES,  OR  DEVIL-WORSHIPERS. 
bt  dr.  l.  e.  browskl 

THE  Yezidees,  sometimes  called  "  Devil- worshipers/'  are  one  of 
the  half-dozen  curious  and  interesting  sects  outside  of  Islam 
who  live  in  Mesopotamia.  But  little  is  known  of  their  inner 
life  except  to  the  initiated,  for  they  resist  all  attempts  to  ques- 
tion them ;  and,  when  driven  into  a  corner,  will  put  off  the  in- 
quirer with  a  fiction.  The  acceptation  of  these  stories  as  true 
has  been  the  origin  of  mistaken  conceptions  concerning  them. 
Complete  reservation  of  their  religious  precepts  from  strangers  is 
one  of  their  most  binding  obligations.  To  make  secrecy  more 
effective,  the  founder  of  the  sect.  Sheik  Adi,  decreed  that  only  a 
single  person  at  a  time  should  be  initiated  into  the  mysteries,  and 
designated  as  the  person  to  whom  the  secret  should  be  confided, 
the  eldest  heir  of  the  tribe  of  Hassan  el  Bassri.  Previous  to  his 
initiation  this  person  is  to  be  instructed  in  written  Arabic,  knowl- 
edge of  which  is  forbidden  to  all  others  of  the  race,  under  penalty 
of  death  and  loss  of  eternal  salvation.  The  instruction  takes 
place  in  a  room  from  which  all  other  persons  are  excluded.  The 
text-book  is  the  Koran,  the  only  book  obtainable  in  the  country ; 
but  as  this  book  contains  many  imflattering  mentions  of  the 
devil,  whose  name  no  Yezidee  must  hear  or  pronounce  or  read,  a 
friendly  Christian  is  employed  to  procure  the  copy  to  be  used  and 
carefully  cover  all  places  where  the  devil  is  named  with  wax.  If 
now  by  any  accident  the  devil's  name  should  be  seen  on  tlie  page 
during  the  studies,  the  book  is  shut  at  once,  with  an  invocation, 
and  thrown  into  the  fire,  and  another  one  is  procured.  When  the 
course  of  instruction  is  completed,  the  Koran  is  burned  at  once, 
because  it  is  a  wicked,  blasphemous  book,  which  should  not  be 
tolerated  in  the  house  of  a  Yezidee  except  under  the  sternest 
necessity.  Instead  of  being  devil-worshipers,  as  they  are  com- 
monly called,  the  Yezidee  religion  is  so  fortunate  as  to  have  no 
devil. 

By  a  most  extraordinary  accident  the  author  obtained  the 
sacred  book  of  the  Yezidees,  whose  place  of  concealment  is  known 
only  to  the  single  initiated,  and  was  able  to  keep  it  long  enough 
to  copy  it.  Previous  to  entering  upon  the  analysis  of  its  con- 
tents, it  will  be  proper  to  give  a  short  account  of  the  Yezidee 
people.  They  belong  to  the  Kurdish  race,  and  claim  a  population 
of  three  million  souls.  They  are  distributed  in  villages,  residence 
in  cities  being  forbidden,  a  few  living  in  the  provinces  of  Damas- 
cus, Aleppo,  and  Diarbekir,  a  greater  number  in  the  province  of 
Mosul  and  the  Russian  district  of  Erivan.  They  are  all  subject^ 
body  and  soul,  to  a  chief  who  must  be  of  the  family  of  Shoik  AA 
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and  irho  resides  at  Baadri^  in  the  district  of  Sliechan,  Ho  re- 
oeiveB  a  considerable  tribute  from  his  people,  and  ban  in  turn  to 
keep  up  the  temple  and  grave  of  Sbeik  Aili*  The  present  chief  is 
Myrsa  Bey,  a  son  of  Hussein  Bey^  who  a  few  years  ago  died  of 
dmukenness.    He  was  the  third  of  eight  brothers,  and  had  no 

-1 

'V 

Ho 


^teth 


right  to  the  k>n,  but  he  formed  a  party  and 

claimji.    In  til  -i  which  followed,  his  elder  broth* : 

bid  hand,  and  he  thus  made  himself  master  of  the  situation 
tlien  managed  to  make  liis  peace  with  the  Turkish  Gov 
and  wa«  recognizcHl  by  it.    The  Myr,  as  the  chief  is  t.  is 

supn^me  control  of  all  the  possessions  of  the  Yezidees.  To  deny 
a  wish  expressed  by  him  is  to  incur  very  unpleasant  r»-»sults  in 
this  world,  and  also  to  bring  upon  one's  self  the  consequences  of 
ving  offended  the  bodily  descendant  and  representative  on  the 
of  the  great  prophet  Sheik  Adi.  All  contests  are  st^ttled  at 
his  tribunal,  not  by  any  fixed  law,  but  according  to  his  will  and 
passing  moo<L  BkxKlshedding  is  atoned  for  by  pecuniary  in- 
demnity ;  adulterous  women  are  executed  by  their  husbands 
without  further  proceedings.  The  Turkish  Government  is  satis* 
iod  to  receive  its  tribute,  and  lets  the  internal  affairs  of  the 
people  alone.  It  deals  with  tlio  M}n*»  to  a  certain  extent,  as  a  state 
within  a  state*  The  Yezidees  will  not  serve  in  the  Turkish  army, 
lieeftuse  their  religion  forljids  them  to  mingle  with  the  liated 
Hussufanans,  but  escape  by  paying  a  good  round  conmnitatif>n 
foo  yearly*  The  people  are  at  the  lowest  stiigo  of  civilization,  with 
no  hope  of  rising  so  long  as  Sheik  Adi*s  rules  are  in  force.  Under 
the  influence  of  thesjo  conditions  and  of  the  prejudices  of  their 
neighbors  against  them,  they  have  become  a  sinister,  malicious, 
tn^iacherous  people.  The  rite  of  hospitality,  so  sacred  among  the 
Bedouins,  is  unknown  to  them.  No  one  can  f(*el  safe  among 
them,    T'  h  no  value  to  hunifin  life.    To  these  ordinary 

dangers  a:  . , ,  i  thoi**^  arising  from  the  embarrassing  etiquette 
of  conversational  intercourse  with  them;  for  if  any  one  inadvert- 
ently Itrts  escape  t  ■  1  devil,  Satan,  or  anything  sounding  like 
it,  he  commits  a  rn  tiense;  and  to  cut  off  his  head  is  a  God- 
pleasing  aotp  and  a  sacred  duty  of  the  Yezidee,  the  fulfillment  of 
wT  '  '  him  a  place  in  paradi^ie.  Several  letters  are  in 
lit  lly  banished  from  the  language,  chiefly  those 
which  ccintain  the  sound  of  a  **shun*':  also  the  Arabic  word 


nn&^-Thou  art  ^^ 
nng^l  when  ho  p 
h\  iiilar  souu'i 

b.  ^    ' '-•■ 


^  .-*  which  was  spoken  by  God  to  the  fallen 
m  into  hell.     Therefore  all  words  con- 
t  aside,  and  other  combinations  not 
" 'f^l  in  their  «tead, 

ns  of  Shcchan  are  quii>t  farmers 

;    their  tribute  to  the  ''  vern* 

,*iice;  but  on  the  Jebel  t. .......  w.y  are 
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wild  and  indomitable,  addicted  to  highway  robbery,  in  constant 
antagonism  with  the  Government,  and  often  compelling  the 
officers  to  use  force  in  the  collection  of  the  taxes. 

The  great  national  sanctuary  of  the  Yezidees  is  "  Sheik  Adi," 
the  supposed  burial-place  of  the  founder  and  prophet  of  the 
religion.  It  was  formerly  a  Chaldaic  cloister,  called  Lalish,  but 
was  captured  by  the  adherents  of  Sheik  Adi,  about  the  middle  of 
the  tenth  century.  It  is  in  a  beautiful  valley,  shaded  with  a  rich 
vegetation,  through  which  flows  the  sacred  brook  Semsen,  coming 
down  underground  from  Jerusalem,  and  here  leaping  from 
terrace  to  terrace.  Every  Yezidee  is  bajjtized  and  has  his  wind- 
ing-sheet dipped  into  its  holy  waters,  in  order  that  he  may  be 
more  sure  of  entering  the  paradise  which  Sheik  Adi  has  promised 
him.  Hero  resides  the  great  sheik,  who  is  next  to  the  Myr,  and 
whoso  blessing  is  good  for  the  healing  of  diseases  and  for  the  as- 
surance of  a  largo  posterity.  The  next  place  in  the  hierarchy  is 
held  by  Mullah  Haidar,  a  descendant  of  the  learned  Hassan  el 
Bassri,  and  keeper  of  the  book  with  the  seven  seals. 

In  one  of  the  apartments  of  the  temple  are  preserved  the  six 
sacred  brazen  images.  They  are  roughly  cast  figures,  in  the  shape 
of  plumply  developed  cocks,  one  of  which  weighs  more  than  seven 
hundred  pounds,  while  the  others  are  smaller.  They  are  a  gfift 
from  the  dying  prophet.  Tliore  were  originally  seven  of  them, 
but  one  has  been  unaccountably  lost.  The  holy  book  was  also 
concealed  for  a  time  in  Sheik  Adi.  This  book  was  probably 
wntten  in  fairly  good  Arabic,  at  about  the  end  of  the  tenth  cent- 
ury, by  Hassan  el  Bassri,  Sheik  Adi's  disciple.  It  has  existed 
since  then  in  only  a  single  copy,  and  is  divided  into  two  parts,  of 
which  the  first  contains  the  history  of  the  creation,  in  occasional 
agreement  with  the  Biblical  narrative ;  and  some  account  of  the 
origin  of  the  Yezidees  and  their  subsequent  fortunes,  not  always 
accurate,  and  containing  many  anachronisms.  The  second  part 
— which  is  evidently  to  a  considerable  extent  of  later  origin,  for 
it  shows  various  handwritings — explains  the  doctrines,  precepts, 
and  rites.  The  occurrence  of  Chaldaic  words  indicates  that  some 
Christian  or  ex-Christian  priest  or  monk  had  something  to  do 
with  its  construction.  According  to  this  curious  book,  darkness 
I)rovailod  before  God  created  the  heavens  and  the  earth.  He  he- 
<Nnne  tired  of  lioyering  over  the  water,  and  made  a  parrot,  with 
wliich  lie  amused  himself  for  forty  years.  Tiien  he  became  angiv 
witli  th(^  bird,  and  trampled  it  to  death.  The  mountains  and  val- 
l»\vs  arose  out  of  its  i)lumage,  and  the  sky  from  its  breath.  Qod 
\  Ihmi  wont  up.  made  the  dry  sky,  and  hung  it  to  a  hair  of  his  \1x0L 
III  the  same  way  hell  was  made.  Qod  then  created 
"f  his  own  essence,  in  the  same  way  that  a 
oral  flames.    These  six  gods  are  the  sun 


tug  and  evoning  twilight,  the  morning  star,  the  other  Einrs,  and  tho 
seven  planeU.  £ach  of  them  maile  himself  a  mare,  with  which  to 
tmvel  over  the  sky.  The  gods  talk  with  one  another  in  Kurdish, 
the  8pe*»ch  of  paradise,  the  language  of  ianguagi*a.  The  seven  gods 
together  create*!  the  angels.  It  came  to  pass  that  the  angel  created 
by  the  fimt  gfyd  rofte  against  his  lord,  and  was  cast  into  hell  for  it. 
Heat  once  w>t  up  a  grttut  lamentation,  with  cunfcs!*ionBof  his  faults, 
attd  wept  dly  for  seven  thousand  years,  filling  seven  great 

earthon  j;;.  .  .. .  h  hiii  t^^ars,  till  at  last  the  all-good  and  merciful 
God  had  pity  on  him,  and  took  him  again  iBto  paradise.  This 
angel  afterward  eo  excelled  the  others  in  doing  good  that  Go<l 
knred  him  more  than  all  of  them.  The  other  angels  once  in  a 
qnarripl  taunted  him  with  his  single  sin  and  pmiishment    Qod 

very  anpfry  and  said :  **  Whoever  of  you 
ii  another  word  shall  he  a4"cursed;  whom 
Qod  bath  panloned,  the  creature  shall  not  make  ashamed.*'  Ho 
numl     '  i  to  be  first  and  master  of  all,  i;"    '  ' 

Tauit,  him  with  his  own  person  nnd  *  u 

flomtsu  bf<!oroe  one.    The  seven  jars  filled  with  the  leArs  which  ho 
*    'o  be  preserved  till  Sheik  Adi  shall  return  after 
j  his  mission  on  the  eiirth,  to  be  used  in  extin* 
iimg  ibe  tires  of  hell. 

The  seventh  god  createtl  the  various  species  c»f  animals,  grad* 
y,  imo  out  of  the  otiier,  and  finally  Adam  and  Eve.  But  their 
ty  could  not  maintain  themselves.  After  ten  thousand 
the  earth  destroyed  them  all,  and  then  remained  desolate 
for  t<^n  thousand  years  longer.  Only  the  genii  survived.  The 
rt-        -  es  again,  each  god  creating  a  human 

jKi;;  ^  first  god,  with  Melek-Taus,  created 

the  but  first  p*4ir.  Eve  a  considerable  time  after  Adam,  and  not 
he  hml  ^  xfHille<l  from  pnradise,    Adam  lived  in 

d  Wtt^  I  to  eat  of  all  the  fruitn  grt»wing  there 

except  of  whesit. 

In  thecourst^  of  time  Melek-Taus  said  to  Qod :  '*Tou  have  ere- 
Adam  to  pc^jple  the  earth ;  but  he  still  lives  in  paradise, 
h  is  uninhabit^^d,"    Gtxl  said ;  "  You  are  right ;  take 
V*    Melek-Taus  went  to  Adam  and  moved  him  to 
eat  of  the  a  fruit,  upon  which  his  expidsion  from  paradise 

fallowed  ;  ruent.    Ood  then  d  I  to  give  A 

wbowaa  ::,  .  i  companion,  and  lu..^     :.,*»  from  hui  i.    , 

who  bore  biu)  two  i^airs  of  twins.    The  Yezidees  are  not, 

l  from  this  race,  but  from  a  son  miniculougly 
Adam,  named  Shehid-ibn-Qiarr,  and  a  houri 
posterity,  the  Yezidees,  do  not  mingle  with 


2danj«  from  whom,  through  his  eon 
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Noah,  also  called  Melek  Salim,  the  blessing  passed  to  his  grand- 
son Marge  Meran,  the  father  of  the  Yezidee  race.  The  Mussul- 
mans are  descended  from  Ham,  who,  having  detected  his  mother 
in  an  intrigue,  mocked  her  to  his  father.  The  children  of  Eve 
and  of  Ham  hate  the  children  of  Yezdani,  because  they  are  the 
chosen  people  of  Melek-Taus,  who  induced  their  father  to  eat  the 
forbidden  fruit,  thereby  forfeiting  paradise. 

The  children  of  Eve  laughed  at  Noah  while  he  was  building 
the  ark  in  anticipation  of  the  flood.  When  the  ark  struck  on 
Mount  Sindiar,  it  sprung  a  leak.  The  snake  swelled  itself  up  and 
stopped  the  hole  with  its  tail ;  but  after  the  flood,  the  snakes  in- 
creased so  fast  as  to  do  much  harm  to  men.  Noah  was  so  vexed 
at  this  that  he  seized  one  of  them  and  threw  it  into  the  fire.  From 
its  ashes  arose  fleas. 

The  history  is  continued,  with  a  mixture  of  distorted  incidents 
from  the  Old  and  New  Testament  accounts,  the  life  and  sufferings 
of  Christ,  stories  of  the  Koran,  and  secular  history.  Christ,  after 
suffering,  but  not  actually  dying,  upon  the  cross,  was  taken  by 
Melek-Taus  into  heaven,  where,  with  him  and  God,  he  forms  the 
Trinity. 

Yezid,  who  made  war  upon  his  father,  the  Caliph  Moanzeh,  al- 
though he  lived  in  reality  a  Mussulman,  but  unorthodox,  is  fabled 
in  these  books  to  have  been  a  great  champion  of  the  religion  of 
Sheik  Adi,  and  to  have  possessed  miraculous  powers.  He  is  said 
to  have  ordered  all  the  books  of  Islam  to  be  brought  together  and 
cast  into  the  sea,  and  to  have  pronounced  a  curse  of  body  and  soul 
against  every  one,  except  those  to  whom  special  license  might  bo 
given,  who  should  thereafter  read  or  write  a  letter  of  the  Arabic 
language.  Having  overcome  Hussim  and  Hassan,  the  sons  of 
Ali,  Yezid  lived  three  hundred  years  at  Damascus  and  then  as- 
cended to  heaven.  The  Mohammedans  obtaining  possession  of 
Damascus  again,  and  beginning  to  oppress  the  faithful,  Yezid 
was  sent  down  to  earth  to  protect  them.  This  time  he  took  the 
name  of  Sheik  Adi.  Ho  again  performed  many  wonderful  works 
and  effected  some  marvelous  conversions,  receiving  the  adhesion, 
among  others,  of  the  Caliph  and  of  Hassan  el  Bassri,  and  drove  the 
Christian  monks  from  Lalish,  where  he  established  the  seat  of  his 
religion.  Jews,  Christians,  and  Mohammedans,  says  the  book  of 
Sheik  Adi,  "  curse  and  blaspheme  in  the  way  that  they  are  led  by 
their  books.  They  are  blind  and  hardened,  and  do  not  know  that 
God  comes  down  from  heaven  every  thousand  years  and  poniahes 
blasphemers.  They  habitually  speak  of  Satan,  meaning  thereby 
our  holy  Melek-Taus,  who  is  one  with  God.  This  wicked  aaniB 
was  invented  by  infamous  and  accursed  people  to 
"Tgust  protector.     It  is  no  less  sinful  to  let  worf' 

ftning  or  like  sound  pass  over  the  lips,  such  aa  fe 
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^0%.^i  /f  1.M  T*t'rTs\,  t7i«f  (to  bind),  n6l  (horseshoe),  and  IM  (ft  ruby), 
one  of  these  words  is  guilty  of  the  most  heinous 
Ici^phouiy  ivnd  ileserves  to  die,  and  hia  soul  shall  be  embodied  in 
mangy  dog  or  a  lx*ast  of  burden.    Therefor©  God  forbids  the 
ling  of  book}*,  because  such  words  are  contained  in  them. 
Imtbar  the  fiible  nor  the  Koran  originally  had  these  blaaphe- 
passa^efl^  but  they  were  added  by  evil-doers.    It  is  also  a 
great  sin  to  eat  salad,  because  its  name  (in  Arabic)  sounds  like 
*''V     of  our  saints." 
T  trder  is  hereditary,  in  the  lines  ordained  by  God, 

and  includes,  alter  the  Mjn',  or  high-priest,  the  Apiars,who  reside 
ll  Sheik  Alii,  and  dispose  of  their  blessings  for  gt>od  money  ;  the 
[^hfiirh,  who,  witliout  having  any  particular  ecclesiastical  func- 
']•*  hfMding  of  disofiJ^es  and  break  the  bread  at  mar- 
,-.,..,  .....4;  the  Kovecdiek»  who  dance  at  the  festivals  and  on 
Oceanians;  the  Kavalin,  who  constitute  the  guard  of  honor 
the  seven  holy  images,  make  music,  and  attend  to  the  collec- 
iona ;  and  the  Fakirs,  who  are  organized  as  begging-monks*  and 
liT«»  wholly  on  alms.  All  these  priesta  wear  their  beard  and  hair 
uncnt,  and  can  marry  only  within  their  class. 

Th©  Sanjak,  or  Hcdy  Standard  of  the  Yezidees,  is  asserted  to 
have  come  down  from  King  Solomon,  having  passed  from  him  ta 
the  kings  of  th*>ir  nation,  and  having  been  conimitttMl  by  Yezid  to 
tliu  Kav7ilin  to  cans  for.  As  among  them,  it  is  consigned  to  the 
ano  who  will  bid  higliest  for  the  privileges  and  blessings  attendant 
upon  having  it  in  pott-session.  On  stated  ocx^asions  the  Sanjak  is 
carried  around  and  exhibite*!  txi  the  people.  The  priest  dips  the 
ataiidard  into  the  holy  water,  and,  taking  some  of  the  consecratinl 
earth  of  Sheik  Adi,  makes  of  it  pills  as  large  as  a  hazel-nut,  which 
hn  k««p8  BA  blessed  gifts  for  the  faithf uL  Whoever  swallows  one 
'  ^  will  be  kept  by  the  grace  of  Melek-Taus  sound  in 
„  .u  LcKly  for  a  whole  year.  The  standard,  preceded  by  a 
\\A  to  announce  its  coming,  is  taken  to  the  villages  as  they  are 
^tyr.  The  privilege  of  entertaining  it  having 
hmn  aol  u,  the  successful  bidder  makes  a  feast  in  ita 

hf»nor,  which  is  attended  by  the  priests  in  their  order,  and  by 
the  peoj  *  '   "     "        '  I  and  children*    OfTi  ^  tre 

bttmght  't  all  the  faithful  nin  v-n 

limBS  around  Uii!  standard  in  honor  of  the  seven  gods,  healing 
ieir  breast-  -    '     ^      t  pardon  for  their  sina    When  all  the  vil- 
in  th*  /e  been  visited,  the  standard  and  the  col- 

ire  brought  to  the  temple. 

4  1..  *..,..  T -1—1  -    t-r  center  of  the  faith.    At 
tka  r  and  the  Meshaich  meet 

1  Iv,  who  appears  to  them, 

:o  him.    If  the  answer  is 
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favorable,  the  report  is  sent  out,  and  in  the  course  of  twenty-three 
days  tliousands  of  Yezidees,  with  their  wives  and  children,  will 
have  collected  at  Sheik  Adi,  bringing  with  them  provision  of  a 
peculiar  cake,  for  no  kind  of  food  must  be  prejmred  there  during 
the  pilgrimage.  On  the  twenty-third  day,  the  great  Sheik  comes 
out  from  the  cave,  takes  his  seat  upon  a  stone,  and  salutes  the 
people.  Every  person,  thirty  years  of  age  and  over,  must  bring 
an  offering  from  his  live-stock,  according  to  his  means.  The 
Meshaich  now  come  out  of  the  cave  and  join  the  Emir  on  a  high 
tribune,  where,  with  the  priests  of  the  other  orders,  they  form  the 
Council  of  the  Forty.  An  ox  is  stewed  in  a  big  kettle  from  morn- 
ing till  sundown,  when  at  the  call  of  the  Emir  a  number  of  young 
men  come  up,  and,  plunging  their  bared  arms  into  the  hot  mess, 
accompanied  by  ceremonial  music,  pull  out  the  pieces  of  meat  and 
distribute  them  among  the  Emir  and  the  CounciL  The  skin  and 
flesh  of  the  young  men's  arms  may  peel  oflf  to  the  bone,  but  those  of 
them  who  die  are  at  once  enrolled  among  the  saints ;  and  in  their 
honor  the  hunters  of  Sindiar  and  Chartie  climb  to  the  top  of  the 
mountain  and  loudly  clash  their  shields  together,  or,  more  re- 
cently, fire  volleys  of  musketry.  This  ceremony  is  called  Jcabaah. 
Every  one  of  the  attendant  faithful  receives  a  share  of  the  brotli, 
making  an  offering  equivalent  to  about  a  sixi)ence  in  return. 
After  three  days  of  the  festival,  the  faithful  are  all  baptized  in 
the  waters  of  the  holy  Semsen — a  stream  which  issues  from  a 
cave  into  a  broad,  stone-lined  basin — and  after  them  the  women 
and  girls  receive  a  dip.  The  water  for  drinking  is  taken  from  a 
I>ond  into  which  the  water  flows  from  out  of  this  basin.  None 
can  be  drawn  from  the  upi)er  part  of  the  source.  Three  of  the  holy 
images  are  ceremonially  dipped  in  the  brook,  carefully  dressed, 
and  arranged  around  the  Sanjak;  each  of  the  faithful  takes  a 
little  of  the  sacred  earth  and  presents  his  offering,  and  the  festival 
is  ended. 

The  religious  ceremony  of  marriage  consists  in  the  couple 
going  before  the  Sheik  and  eating  a  piece  of  bread  which  he  has 
broken  in  two.    A  feast  is  given  afterward,  at  which  the  attend- 
ants contribute  toward  a  gift  to  the  Myr,  in  commutation  of  his 
sovereign  rights.    Weddings  are  not  celebrated  in  April,  or  on 
Wednesdays  and  Fridays.    The  relatives  of  a  widow  have  a  right 
to  give  her  in  marriage,  whether  she  be  willing  or  not,  to  the 
sixth  time,  after  which  she  is  at  liberty ;  but,  if  she  will  pay  the 
relatives  as  much  as  the  new  suitor  offers,  she  dischaxgeB  the   . 
account,  and  they  have  no  further  control  over  her.    Tbasar-  A 
riago  bond  is  dissoluble  by  death,  by  removal,  by  putttMt^^*^ 
away  on  account  of  transgression,  and,  without  caoBQ^ 

-sof  it 
le  priests  claim  the  powor  to  heal  diseases  thi^ 
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ition  of  thf*  sainte,  and  by  the  wat<*r  of  the  brcx>k  Semsen  autl 
le  Bartk  of  Sheik  Adi.     They  say  that  Rejel-ifl-Semie  c>cca«ion- 
Uy  m«jids  bin  pla^iLvgdbliers  to  vpx  men;  when  they  repent  cif 
kheir  sins  and  confeHH  them,  tlie  saiutH  intervene  to  vanquish  tile 
^l-soldiern  and  drive  them  away, 

Tho  wiuls  of  d»H"e*im»d  tie  1  levers  are  8iiy>pose<l  to  ^o  bito  para* 

Itse  la  dwell  with  the  seven  gtwls,  Melek-Taus,  and  thct  saints. 

Jheik  Adi  is  the  door-keeper  there.    The  souls  of  unbelievers  and 

,ttnful  Yezidoes*  go  int^o  the  bodi*^**  of  ;  ules,  and  do>p*, 

9ti  the  death  of  a  Yeaideo,  hi**  mouth  is  IiIUhI  with  the 

holy  earth  of  Sheik  Adi,    The  body  is  burimt  under  the  direction 

Ijof  a     '     '    rind  the  kavalin.    The  body  liaving:  been  laid  in  the 

i^  the  i^ast-  Home  sheep's  dun^  is  scattered  over  it.  and 

^e  jyprave  is  tilled  up  with  earth.     The  women  mourn,  sing  dirffes, 

llieir  breasts,  and  tear  their  hair  for  three  days;  and,  if  a 

iler  comes  along,  he  is  entertained  for  the  salvation  of  the 

il  of  the  dtK'eased.     The  mournei*s  and  their  friends  afterwartl 

(leel  In  the  house  of  the  deceasc^d,  where  the  Kovechek  dance  and 

ing  to  Melek-Taus  till  they  look  him  in  the  face,  when  they  an* 

LrWith  convulsions,  and  fall  senseless  U%  the  ground.     This  is 

that  the  soul  of  the  diM^eas^Hl  has  mli^rt'd  pamdise,     TIm* 

wholo  winds  up  with  a  funeral  feaist. 

I'  '     =  an  t^vil   "  *  '  TvUy  buries  his  wealiti. 

^•0  ti  ntit  be  <lh,  and  marks  the  sjk»» 

ith  tfomt^  iMgu.    When  he  is  born  again*  to  leiul  a  new  lite^  as  his 
him  is  Uy  be  the  caa*e,  he  will  go  and  recover  his 

Ni'W-yoiir's-day  Ls  a  great  featival,  and  is  always  obs«^rve<l  on 

it*- '  *'^  *  Wednesday  after  the  vernal  equinox.     On  this  day,  Oik! 

ic  in  paradise  all  the  saints  and  their  relatives,  and  selb  t)ie 

is  coming  year  at  auction.     Tin*   highest   bidder  is  ma^le 

l-el-Senne,  the  ruler  of  the  year,  and  has  the  direction  t)f 

Bfi*s  ifties  according  t^  Iris  will,  and  the  distribution  of  plenty 

vant  and  disett>*t».     On  the  morning  of  the  previous 

..         k   calls   from   his   house,  imploring  from  Melek- 

paos  bl4«(.stt]g  upon  all  who  ar^  within  hearing  of  his  voice.    The 

-1**  then  go  t«»  the  mountains  and  wo<k1s  to  gather  rt**l 

rs  with  which  to  udorn  the  drjors  of  their  honsefe;  for 

no  house  not  thua  ornamented  can  be  secure  from  the  afflictions 

of  the  year. 

The  Intr^nd  of  Sheik  Adi's  call  to  he  a  prophet  relates  that, 

ii  was  ritling  over  the  fields  one  moonlight  night, 

---  *^    -        iddenly  appeared  rising  from  the 

11  Abu  Hish,  a  vision  of  two  camels 

I  lu^ds  likct  tho»e  of  biiiTa* 
■'  *— V,  largD  roand  <>yw 
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gliKtoniiig  witli  a  grctenish  Ulster,  jet-black  akins,  and  othf-r  fi-at- 
ureu  lik«  tho8L*  of  mtfiu    The  tomb  ha*l  become  immen  ^nii^ 

and  ha<l  taken  the  shaj>e  uf  h  iiiirmtH^  f  iiw 

It  then  began  to  shake,  ami  Sheik  Atli  ii  _  .« 

HTater-jar  that  was  stamliiij^  by   hb  sidt^;   aud  tbo  appumiifin, 

If 
I 

it 
if 

It 


whieh  had  turned  into  the  shape  of  a  h 

ccM^k'H  tail,  exhorted  him  :  **  Do  nut  be 

deed,  will  fall  and  destroy  the  earth,  but  yciu  an 

your  word  shall  not  be  harmed,  and  shall  ruh'»  «♦>»  i 

am  Melek-Taus,  and  liuve  ehonen  you  to  publiuli  t 

the  truth  over  the  earth,"    Tliis*  said,  he  t- 

with  him  into  heaven,  where  it  staytKl  for  8*  .r  m  , 

instruction  in  all  truths*  while  the  body  of  the  «*♦ 

asleep  by  the  tomb  of  Abu  Rish.     When  hiJi  soul  i 

from  the  nky,  the  water  had  not  yet  run  out  of  ti..         ... 

jar.  —  JVan^laied  for   the  Poptdar  Science  Manthlff  from 

Ausland. 


THE  DANCE  OF  THE  LADY  CRAB. 

Bt  T.  II  MOBOAN. 


I 


ABOUT  the  12th  of  September,  1888,  th^rft  wan  bmu^bt  hito 
the  laboratory  of  the  United  State^i  Fi.^  »  mall* 
specimen  of  the  hwiy  crab  {FlahjontjtJms  04  .  •  «ra8 
placed  in  an  aquarium  with  a  female  crab  of  i  t. 
During  the  evening  of  the  i:{th,  while  ifk*-^  it- 
era  ba  which  hud  previously  Ixieu  phvced  in  t:                  ,    _ui 

attriicted  by  the  movementii  of  tha  male  Phityooycllua    Without 

fU 

:h 

r- 

W 

!0 


api>arent  cauBe  he  was  «ei»n  to  ri8e  upon  *' 

j)airs  of  legH;  his  large  chehe  were  thrown  ; 

the  elflws  open  and  their  point«  touching  in  the  mi 

fifth  pair  of  feet  were  held  horizontally  1    V'    ' 

|>endicular  to  the  thnir  of  the  aciuarium,  » 

normal  pmition^aj*  8hown  in  the  accompanying  figure. 

ure  was  ludicnni«»  and,  whim  in  thi-  -       *     *  ^     ^ ^■ 

^fyratfe,  his  movements  and  attitude  \ 
ment  upon  the  pari  of  the  spectatorH.    At  t 
two  legs  of  one  sirle,  again  on  two  leg«  of  iij»! 
julvance.s  Silowly  and  majestieally,  and  now  ) 
the  sand  on  the  ti 

lu^  Htands  a8  if  iv^* — .  . 

light  bunir  above  and  to  on  f  the  w 
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with  any  violence,  for  the  claws  never  snapped  nor  closed  vio- 
lently ;  but  she  was  coy,  however,  and  refused  to  be  won  by  his 
advances,  for  the  dance  may  have  been  nothing  new  to  the  lady 
i-rab,  nor  half  as  interesting  as  it  was  to  the  two  spectators  outside 
the  water.  Later,  he  too  buried  himself  in  the  sand,  and  the  per- 
formance came  to  an  end. 

The  next  day,  and  the  day  following  it,  the  two  crabs  were 
watched,  but  without  anything  unusual  taking  place.  The  colors 
and  markings  of  the  male  and  female  were  much  the  same,  though 
it  seemed  that  the  male  had  slightly  more  brilliant  tints.  To  de- 
termine whether  or  not  there  is  any  marked  sexual  difference,  a 
gi*eater  number  of  both  sexes  will  have  to  be  examinetl,  and  this 
at  the  time  when  the  males  woo  the  females  under  i)erfectly  nor- 
mal conditions.  ^ 

Performances  such  as  these  are  by  no  means  uncommon  among 
tlie  vertebrates,  especially  with  male  birds  in  their  endeavors  to 
attract  the  female ;  but  I  believe  there  are  few,  if  any,  perform- 
ances of  this  kind  on  record  below  the  vertebrates. 

To  any  one  who  has  watched  the  crabs  in  their  natural  envi- 
ronments, the  complex  psychological  development  which  may  here 
1m?  brought  into  play  will  not  be  surprising ;  yet,  if  the  instinc^t 
which  leads  the  male  to  dance  is  the  same  that  we  see  in  male 
birds,  and  if  the  female  shows  any  discrimination  between  \\\v 
flancers,  the  mental  development  must  be  considerable.  Darwin 
has,  in  his  "  Sexual  Selection,''  recorded  among  Ci*ustacea  many 
instances  of  difference  in  structure,  and  a  few  cases  in  which  thi* 
color*  of  the  two  sexes  is  slightly  different,  but  does  not  mention 
any  performance  comparable  to  the  dance  of  the  Platyonychus. 


ON   THE    CAUSES    OF  VARIATION.f 

By  C.  V.  RILEY,  Ph.  D.,  Uicited  Statm  Eictomologiiit. 
I. 

TTT^HATEVER  influence  we  may  attach  to  environment  and 
VV  external  i?()n<Htinns,  it  is  self-evident  that  they  ahme  have 
not  been  suflirii'nt  to  induce  the  wonderful  variety  of  life  exist- 
ing upcm  the  globe  today.  Indeed,  so  far  as  natural  selection 
implies  nec(»ssary  utility,  necessary  adaptation  to  surroundings. 
it  is.  as  I  have  said,  defective.  We  know  very  well  that  intro- 
ilucrd  species  from  one  continent  to  another,  or  from  one  country 
^o  another,  have  proved  bett(*r  adaj)ted  to  the  changed  conditions 

•  ™^f.  Coun  has  rcportod  a  sexual  flifference  in  color  in  Callincctcft. 

'  the  adciresK  of  the  Vice-Prosidcnt  of  Section  F  of  the  Ameikui 
Bement  of  Science,  delivered  at  the  Cleveland  raectiiig;  Aqgnili  1881^ 
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htnided  on  two  g^rouiids:  Finst,  tlnit  sjve<;iei5  which  huv»\  in  thi* 
<x>iiiitt?  of  tiint^  exi>erii5ncc<l  ji  greater  struKgkt  iiruuiig  thomsm4vei* 
in  largt^  an?as,  liavo  au  advantage  over  thome  in  more  liitiiti'^d 
HTvAs  in  which  the  struggle  ha**  been  leiss  iiiientje ;  ^tn^'ondly,  that 
#1'  have  aeronim(>datt»d  themselves  to  the  changes  in 

lit ;  : ,  ;o  which  civilized  man  induces,  have  a  great  advantage 

whent  following  nmn*s  migrations,  they  are  brought  intii  comjjeti' 
lion  with  Kp*M^iefi  which  have  n»>t  yet  Ix^en  Bubjecte*i  to  8uch  C(»n- 
ililionK.  Again,  no  valitl  reanon  can  he  urgi^fl  why.  within  a  given 
ureiif  ono  nfiecie^  predominati^s  over  another  in  so  far  M  mere 
a<l  Ti  i>«  concertii^h     The  influences  of  environment  alone 

w<  lid  to  unify  the  fauna  and  tlora  of  a  given  region,     TIumj- 

relically^  ^i  far  a«  climate  and  phymcal  conditions  are  cMinceme«l, 
there  i**  no  rea»on,  through  regions  where  these  are  uniform,  why 
at<tt!i»b*  animal  should  not  prevail  to  the  exclusion  of  all  others, 
|ir  '   it  waa  vegetarian,  or  that  the  particular  plant  which 

fuiiii^Hiii  fiMxl  to  such  an  animal  should  not  prevail  to  the  ex- 
olttmon  of  all  citherK.  The  hickory  and  the  bhwie  of  gra^j*  must 
Imi  considered  rMpmlly  adaptinl  to  the  environmeid  with  the  4iak, 
mid  fio  on  all  through  the  multifariiiu^  formt^  of  luith  vegetal  and 
iinimal  life:  so  that  this  diversity  of  form  can  bt»tst  be  explained 
h^  like  natural  selection,  and  by  the  interrelation 

mi.u  ,„..:.  --  I  organisms  and  the  struggle  between  them  f(*r 
exintence.  This  is  illustrated  in  many  directions.  To  take  a 
i»^"  '  ^    :  no  one  doubts  that  if  the  larger  carr  ^*f 

F/       ^  I  were  introduced  into  Australia,  the  nii       ^      is 

Would  soon  have  to  give  way,  and  could  Burvivo  only  by  the 
II*  "  -n  of  special  functioruil  modifications  and  larger  intelli- 

gt  h  as  we  find  in  iuir  oposs^um.     Yet  it  would  be  folly  Ut 

ccincliide  that  the  mursupials  are  lens  well  fitted  to  the  phyBical 
ocinditions  wiiich  obtain  in  Australia  than  their  introduced  ex- 
terminators. 

From  what  has  preceded,  we  are.  I  think,  justifunl  in  rejecting 
yie  iiiterpretati<ms  of  Inith  extremists  m  to  the  scope  and  mean- 
inir  M  natural  selection.  It  can  not  bo  debased  to  the  mere 
**v  1  of  the  universally  oljserved  fact  of  variability;  yet  it 

Hi 4..  ,  rttstrictHl,  lxjt<*ause  it  not  only  implies  something  to  be 
idtetecL  but  iUi  promulgator  limits  its  scope  to  the  selection  of 
ft^  Asa  philosophy  it  considers  only  pro- 

-  origin  and  trause  nntouche<l.  The  fob 
loirtliff  limitalians  are  probably  justified  t«>-day,  and  will  help  to 
more  '  m : 

1   individual    variation   from   whatever 
uid  ahaald  not  ins  apjditHl  to  simultaneous  variation  iti 


2,  It  deals  only  with  variations  us**ful  to  thw  nrgam^ni  ta  il* 
struggle  for  existunce,  and  can  exert  no  power  in  fixing  the  end* 

lesH  mimlHT  of  what,  from  present  knowknljcv-  '  '  '       '  ♦«» 

eonisider  fortuitous   cliaraeters.     It   can    not   |»*  -?* 

organs;  nor  those  of  a  vestigiary  or  obnolesc^ent  character.* 

Even  with  these  restriction*^,  the  principle  i»  fai*-reaching  and 
profoundly  impoi-tant;  but  it  quite  fails  to  account  fnr  many  of 
the  most  interesting  manifesta-tions  of  life  that  are  »l 

necessary  or  life-preserving,  of  which  many  will  mr.^i  ly 

one,  such  as,  among  lower  organ ifeuis,  mnny  superficial  »f 

structure;  or,  as  among  higher  organ isinji,  *>diJ  hn'  .^ 

tonis,  playful  instincts,  ethical  traits,  etc,    lu  VmnUa.        n i# 

narrowed  in  proportion  as  we  conie  to  undei>;tand  the  other  hiwsf 
4»f  mtMlificatiiiii  and  the  causes  of  variation  in  ma^^en.  Let  n!»« 
briefly  consider  some  of  these  caunes. 

We  soon  find  that  they  admit  of  a  certain  amount  of  clasidfii 
tiou,  the  minor  divisions  of  which,  as  in  all  systems  of 
tion,  more  or  less  fully  interlock  or  blend.     They  falK  •  r^ 

into  two  chief  categories,  viz.,  (1)  external  conditiona  or  enrinin- 
inent,  w^hich  are,  at  bottom,  physical*  and  i"i)  internal  ti  ^  ^  if«» 
or  promptings,  which  are,  at  bottom,  psych i< 'ah     We  ^> 

realize  more  fully  that  there  is  good  ri^son  for  the  viu  n* 

portance  which  has  been  placed  on  natural  gelection  ^  it 

represents  a  broad  principle,  based  on  the  outcome  i»f  b  <e 

categories,  l>ut  particularly  of  the  latter.     Its  value  is  n  d 

one,  and  must  needs  change  witli  the  increa^ie  of  exact  ki.  ,.  .,^}^ 
of  the  othtr  factors,  and  did  in  fact  change  in  the  mind  of  ita 
originator.    We  shall  further  tind  that  thei*e  are  law  in 

which  permit  of  formulation  and  expression,  and  wh  :  .  ^  ,u* 
fluenced  or  controlhxl  tlie  mode  of  variation*  but  which  mu^  mrt 
!»e  confounded  with  or  included  among  t1  ^   "  ..n 

proper,  though  here,  again,  the  line   Im  i  4 

factors  is  not  always  easily  defined. 

The  conditions  of  organic  modificatioi  ly 

be  classed  as  (A)  external  and   (B)  int^  i*e 

almost  indefinitely  subdivided.  The  former  clans  tncluflee  11} 
phymcal  and  (*^)  rhemical  forces,  and  in  a  bniad  way  -  -  ^  -dj 
to  induce  modification   indept^ndently  of  natural  ^^  v. 

ever  much  this  may  act  with  them  as  a  swondar 
prominent  features  of  the  phy^«icaI  forces  ar» 
as  light,  t^nnperatnre.  wnti»r  (stagnant,  or  in 
dor  which  term  may  ^  l*d  meli 

tricity,  atmo*ipheric  pi      ...   .  etc),  lu^    , 
gtrej«s,  friction,  etc.)  and  ireographicn 

•  In  th*^  itfprntiiro  uf  9y  »«  afp  »»• 
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Thi*  chemical  forc^R  may  he  considered  uuder  the  Rubdi  virions 
nquAtie.  atnii>Rpheri(!»  food,  and  fioil.  In  cla^s  A  may  alnci  be  in- 
t*l'  I   vHtil*  or  organic  force  in  so  far  as  iliis  is  conrenunl 

Wu  ltlk^rlM;tion  of  organisuis,  and  it  is  seen  thus  to  link  ilw 

two  KTBiit  claiKSM^  The  second  class  (B)  includes  (1)  physioUnjicai 
Uiiml  ft>rces.  Prominent  among  the  fi>riiu*r,  a.H  clauses 
HI,  are  worthy  of  mention  those  eonnecttwi  w^ith  g©n» 
twin  Itself:  tm  hftriKlity,  physiological  selection,  sexual  sidectiou, 
hy*  --  '  '  'Hmogenitnl  selection,  and  what  1  would  call  sexual 
d.  iw  and  philoprogeneity.     Among  the  latter  may  be 

inehided  iii^  and  diKuse,  individual  effort,  etc. ;  and  laat,  but  not 
UmsX^  the  enK>tion«, 

Now,  with  the  limited  definition  given  to  natural  Reliiction,  all 
the  f(in?ei*  in  elates  A  act  independently  of  it,  while  the  n*»t  aro 
mori!  or  Ii-hh  fully  aids  to  its  action*  Time  will  not  permit  of 
much  detatltNi  consideration  of  the  physical  and  chemical  for(*e». 
Nor  i*i  such  consideration  necesnary ;  fur  their  in flucnce^  as  Dar- 
win well  remarked,  is  ubvinuH,  Fundamentally,  they  must  needs 
limit  and  control  all  manifestations  of  life,  of  which  indeed,  on 
ev   '  *  1 M Is,  they  are  the  nuiterial  basis.    Change  of  phys- 

ic ^  I    may  affect  function  first  and  chiefly;  but  thia 

torolvefi  change  of  form  and  structure  which  are  integrated  by 
h»  '  *  The  surface  of  the  earth  and  the  waters  upon  it  and 
Um  sphere  above  it  have  necessarily  conditione<l  thw  chief 

\m  of  animal  locomotion,  as  swimming.  Hying,  crawling,  and 

king,  while  the  tive  great  classes  of  vert^^brates  find  the  expla< 
iwtitm  of  their  structure,  as  J,  E.  Steere  i><nnt*Hl  i>nt  at  the  Ann 
Arhiir  niet>ting,  in  the  cc>nditic»ns  of  life  in  water,  in  shallowft^  in 
the  air,  on  hind,  and  on  trees  and  rr»cks. 

EXTERXAL  CuXDiTioNfcS.— By  external  conditions,  or  environ- 
ment* we  include  all  influences  on  organisms  which  act  from  with- 
out, and  in  carefully  considering  them  we  shall  find  it  difficult  to 
ilmw  tUe  line  between  those  which  are  really  external  and  inde- 
petideni  of  any  motive  or  inherent  tendency  in  the  ♦  n,  and 

ihoiM*  which  ar*^  not.      Hence,  the  general  term  '*♦  i  con* 

ilr  iS  repolvalile  into  various  minor  factors.    Considering 

11  as  a  w!joh%  we  find  that  in  the  1K44  ess  '       h, 

h  xwinv  Weight  Uy  them  as  prtslucing  \  id 

«a  mcNiifying  habit,  than  he  did  in  the  '"  Origin  ^';  yet  we  all  know 
thai  !  ^  '*  onvincetl,  when  this  work  was  first  issuer!,  that  nat- 
ural i  was  the  main,  though  nut  the  exclusive,  means  of 
miiditication.    Before  his  ileath,he  was  again  led  to  attai'h  great^^r 

4ttt  mp\{  hmtkrt  that  \Mm  urm  U  rnuL^h  U^ickm tl  ofiMmf;  «  <  of  tiM  i 

ftlMi!  efolt«t1iitiip«i««  Imt  t  up4i«  h  tii>n«  fur  w&nt  of  n  tKMU'r  vti  i  i«  fta  tsfirr** 

^■B  •!  tmt  fisfio  at  nuLtiifc^talion  of  force,  ll  ha»  u  much  »  diMUkalor^  f«ltii<  ni  labftloal 
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imfR»rtance  to  tlien^.  As  late  a3  March,  1S77,  lio  wrote  to  Neu- 
mayr,  of  Vieniia>  that  **  there  can  not  l^e  any  doubt  that  spectcn 

can  lie  modified  through  the  dinjct  motion  of  the  enr^-^^-'-^^*      ^ 

have  some  cause  fur  not  having  more  jutrongly  in 

head  in  my  *  Origin  of  Species/ aa  most  f>f  the  bv  >e 

been  observed  since  its  publication.'*    He  was  k^i  to  '*■ ij*- 

tion  of  his  views  by  Neumayr  s  e-s^ay  on  "^  Die  Congi?riont"  and  Iqr 
Hyatt  s  work  in  showing  that  simiUir  ft>rm«  may  be   '  m 

distinct  lines  of  descent.  In  liis  correspondency  v  ..:,  ..,._.L:y^ 
Darwin  remarks  that  one  point  has  Ki*»?atly  troubleil  him*  If »  bb 
he  believed,  accidental   conditions    |  '     ^  "^     U 

**  What  the  devil  determine*!  each  i  nt 

makes  the  tuft  of  feathers  come  on  the  cock*s  head,  or  moaa  cm 
the  moss-rose  ?  *' 

It  is  quite  plain»  indeed,  that  subsequent  to  tJi©  publicaliuu  of 
tlie  "  Origin/' and  especially  in  180^2,  in  his  eorit^pond<«tit^  wiUi 
Lyell,  Darwin  was  inclined  to  give  more  power  U>  i^  "  '  ^  n- 
ditions,  and,  in  fact,  was  wavering  in  his  mind  as  <  *>f 

the  different  influences  at  work.    In  his  lettem  to  Hooker,  in  it^tl^t. 
the  same  tendency  may  be  noted,  and  the  preparation  of  thi»  *•  Va- 
riation of  Animals  and  Plantn  under  Dumestication'*  led  him  U* 
believe  rather  more  in  the  direct  action  of  physical  c 
though  he  seemed  to  regret  it  becjiuse  it  lessened  the  '^1* 
Tiral  selection,  and,  to  use  his  own  language,  "  is  «>  ly 

doubtful/'    One  can  plainly  trace  from  the  cor'  .v, 

prior  to  the  publication  of  the  "  Origin/'  he  mon    .:   iim 

facts  accumuUted^  and  as  the  Uieory  of  natural  s^di^ctinn  grrw 
upon  him,  relegated  to  an  inferior  place  the  inf!:  w* 

ment;  while,  subsequent  to  the  publication  of  1 1  ip 

to  the  time  of  hia  death,  the  tendency  seemed  to  bu  in  Uus  opposttii 
direction. 

Many  eminent  workers  have  differed  greatly  from  Darwin  itt_ 
the  influence  allowed  to  Uieae  external  conditions,  ahil  this  tji  \% 
ticularly  the  case  with  our  American  HTit*>r».    Imler 
well  study  organic  life,  especially  in  its  lower  ni 
without  being  impresserl  \^nth   the  great  [lower  of  tiji 
ment.   Jc»seph  LeConte  speaks  of  the  organic  kir? 
were,  *•  passive  and  phistic  in  the  molding  ban  i 
ment/'    Leidy,  Wyman,  Clark,  Pa(^*kard,  ett\,  Imi 
influence  of  physical  conditions*      Bnn!  und 
graphical  distribution,  Whitman  on 
tation,  Cope  ;     '   "    '  ' 

valuable  con 
added  their  view*  and  testimony^  which  hav» 
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r  fn  directly  indncing  specific  changes,  Weismanc,  in  his 
rmnarkablo  '^Studion  der  Descendenx  - Theorie/'  concludus  thai 
differences  of  spocific  value  can  originate  only  thixnigli  the  dirtn:! 
ion  of  extc*nial  conditions,  and  that  allied  species  and  genora, 
even  entire  families,  are  modified  in  the  game  diri*ciion  by 
external  inducing  causes.  In  Semfier's  *•  Animal  Life*' 
we  have  the  best  systematized  effort  to  bring  together  the 
dirf»ci  cauBea  of  variation,  and  no  one  who  has  reail  through  its 
call  '  ''  the  direct  modifying  influences  of  t  ' n, 
btitcmir  *%  wat4?r  at  rest  and  in  motion,  atmosj-f  11 

or  in  motiotip  etc*,  or  question  his  conclusion  that  no  power  which 
$^i  only  ag  a  selective  and  not  as  a  transforming  influ- 
!  ever  bo  exclujiivcly  put  forth  as  a  c^usa  efftciens  of  the 
Itlienomena.  KoUiker,  in  1872,  wrote:  "Manifold  external  crm- 
ditionft,  when  they  oi>erate  on  ^f^fi^n  undergoing  their  nonnal  de- 
velopment, on  larviB  or  other  early  stages  of  animals,  and  on  the 
adati  fonns,  have  produced  in  them  partly  progressive  and  partly 
mgni^ive  transformations  ^' ;  and  recognised  as  most  imjiortant 
forees.  nutrition,  light,  and  heat.  Indeed,  the  direct  a<Hion  of 
en  *nt  must  have  been,  as  Spencer  put^  it,  "  the  primordiiil 

fa^.    .     .    organic  evolution." 

In  so  far  tt«  it  offers  evidence,  entomology  confirms  the  conclu- 
^t»?  writers  in  other  <1  *  f  d  hi><tury,  above 

li'  'M,  and  offers  a  ho  1  vo  proofs  of  the 

direcft  action  of  the  physical  and  chemical  factors  which  I  have 
'•4.  Justice,  however,  could  not  be  done  to  the  facts 
'  limits  of  an  address  of  this  kind,  and  I  [>as8  on  to  some 
of  the  other  factors. 

It  is  among  what  I  have  called  the  vital  or  organic  conditions 
jd  variation  that  natural  selection  has  fullest  sway,  and,  as  thoy 
ive  lietni  i<o  ably  expounded  by  Darwin  and  others,  they  may  be 
lit  with  in  few  words, 

Jntrmcikm  of  Ortjanhms.-'The  productions,  as  a  whole^  of 
Ater  areas  will,  whenever  they  get  an  opportunity,  conquer 
of  kfisor  areas,  and  in  this  broad  sense  the  interaction  of 
orgaisiffms  may  be  said  to  have  had  no  special  modifying  power, 
however  great  its  influence  may  have  been,  and  is  yet,  in  inducing 
Ibe  ittrvival  of  the  fittest,  or  in  bringing  about  the  present  geo- 
graphicjit  distribution  of  spcH]^i<>s.  The  consequences  of  enforced 
tn'       ■*  ,r    ,-  *  .  '   I'    .    -  -,,  V,    ^  ,  ,  .    *  *   .  V    ,  '    ,    ',    •',      .,  ^?|-, 

of  maafius  rather  than  of  individuals,  and  eitlier  substitute  one 

type  for  :      *'  "  '  '^  '        mflu- 

Fiif*r«.     T^  »n  of 

ng  the  same  gi  ror  existence, 

tween  direct  cxniij^'^nu^  'u^a:ur>iuj4— isa  prime 
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Darwinian  factor  of  modification^  and  a  whole  volmne  of  illustra* 
tions  may  be  drawn  from  entomology ;  for  in  no  class  is  the  con- 
test more  severe,  whether  with  plants,  or  with  other  animals,  or 
with  one  another,  than  in  insects.  In  no  other  field  of  biology, 
for  instance,  have  the  physical  conditions  resulted  in  such  infinite 
diversity  of  form  and  habit  fitted,  whether  for  earth,  air,  or  water, 
and  often  for  all  in  the  same  individual;  so,  also,  in  no  other 
field  is  parasitism  carried  to  such  a  degree,  or  are  the  purely 
adaptive  structures  due  to  this  interaction  so  varied  or  so  remark* 
able.  The  entomologist  who  goes  beyond  the  "  dry  bones  "  of  his 
science  is  inevitably  a  Darwinian, 

In  this  category  must  also  be  included  that  interrelation  be- 
tween-insects  and  plants  which  has  eventuated  in  the  so-called 
carnivorous  plants,  and  that  still  more  wonderful  interaction 
between  flowers  and  insects  by  which  each  has  modified  the  other, 
and  the  facts  of  which  have  been  so  untiringly  observed  and  so 
well  set  forth  by  a  number  of  writers  from  Sprengel's  day  to  this, 
and  by  none  more  successfully  than  by  Darwin  himself.  These 
are  plainly  inexplicable  on  external  conditions  acting  on  masses 
alike,  and  are  meaningless  enigmas  except  on  the  theory  of  natural 
selection,  or  some  supra-natural  and  dogmatic  gospeL 

We  are  thus  led,  through  this  last,  from  the  external  to  the 
internal  factors  in  evolution,  or  those  of  a  physiological  and 
psychical  nature.  In  these,  natural  selection  is  the  key  which, 
so  far,  best  unlocks  their  meaning,  and  shows  how  they  have  acted 
in  the  formation  of  species  and  the  less  fundamental  of  the  great 
groups.  In  considering  them  it  is  hardly  necessary  to  discuss 
their  relative  importance  as  compared  with  the  external  con- 
ditions, though  it  may  be  remarked  that  they  are  the  factors 
which  have  induced  the  great  variety  of  adaptive  forms  and 
minor  differentiations,  while  the  external  conditions  have  gov- 
erned the  formation  of  the  great  and  more  comprehensive  types 
of  structure. 

Darwin  wiis  led  to  give  more  importance  toward  the  end  than 
he  had  originally  done  to  some  of  these  internal  factors,  and  es- 
pecially to  functionally  produced  modifications.  In  the  "  Descent 
of  Man "  he  says  that  he  did  not  sufficiently  consider  variations 
"  which  so  far  as  we  can  at  present  judge  are  neither  of  benefit  nor 
injurious ;  and  this  I  believe  to  be  one  of  the  greatest  oversights 
I  have  yet  detected  in  my  work."  And  in  the  sixth  edition  of 
the  "  Origin  "  he  frankly  admits  that  he  had  omitted  in  other  edi- 
tions to  consider  properly  the  frequency  and  importance  of  modi- 
fications due  to  spontaneous  variability.  He  further  reCen  to : 
phologic  differences,  which  may  have  become 
stare  of  the  organism  and  the  surrounding  ed 
^ugh  natural  selection,  since  they  do  ' 


ON  THE  CAUSES   OF  VABIATiOX. 


49 » 


&r0  of  tkd  irpecies.  In  sbortj  Darwin'^s  views  kept  pace  with  the 
iiiTestigations  of  bia  day,  and  tended  in  the  direction  of  restrict* 

iii  '    r  than  witieiiing  the  influence  of  natural  selection.     But, 

a>  ueH,  and  (\s|MM'ially  Spencer,  in  his  **  Factors  <»f  Organic 

Evolution,"  have  fully  shown  Darwin's  position  on  this  subject^  I 
inaT  paas  over  the  detail, 

Iktrhkal  Co'smr\i}Sii.—^Phyftiologieal,---Oe^ie9i9  itself  is  the 
fimt  and  most  fnndainontal  of  all  raus^es  of  vimatiun.  The  phi- 
luQU>phy  of  Hcx  may,  indei:*d»  l;e  soiiglit  in  this  differentiation,  as 
ihff  accumulated  qualities  in  separati^  entities  when  suddenly  con- 
joinad  or  commingled  inevittibly  lead  to  agi^regntiun  and  hetero- 
genatty — in  other  words,  to  plasticity  or  capacity  to  vary.  Genesis, 
as  a  ^inilamiintal  factor  in  evolution,  may  be  more  intelligently 
eaoaidered  under  some  of  its  subonlinate  f  — 

ialagical  selection,  sexual  sek»ction,  prim  v.     .  A 

diffurentiation,  inclnding  ]diiloprogeneity,  hybridity,  etc, 

iinded  by  the  ablest  biologists,  ami  a^  ex- 
it puissant  factor  in  evolution»  and,  though 
anentially  conservative,  must,  through  the  marvelous  i»owor  of 
af/:^        *      M  f(*ase  individual  variability.     The  subject  hiMj 

h*  vi^  by  Darwin  and  his  followtTS  to  justify 

further  discussion  of  it  here.  As  a  cause  of  variation,  heredity 
must^  however,  have  le«s  and  less  influence  as  we  go  back  in  the 
scale  of  organized  beings ;  for  it  can  not  well  come  into  play  in 
ic  or  fissi parous  refiroduction,  a  fact  which  has  given  the 
nisists  one  of  tlieir  strongc^st  arguments,  since  it  is  ditlicult 
to  under>*tand  how,  for  instance,  the  monera  of  to*day  could  have 
nde^l  without  change  from  the  primordial  form. 

Phy»%oloijical  SeUdion, — Physiological  selection,  as  suggested 
by  Mr,  Catchpool  and  as  expounded  by  Romanes,  is  undoubtedly 
a  *     "        r  in  evolution,  and,  while  gi'v*  t  her  link 

in  idonce  aii  to  the  causes  of  d I  it,  lessens 

in  but  rery  slight  degree  the  overwhelming  force  of  the  argument 
fer  '  '  '  Mon.  It  adds,  rather,  an  imi)ortant  element  in  the 
e^  .  and  may  be  classed  as  a  suburtlinate  cause  of 

d  itjon.     Romanes's  theory  is  based  upon  the  argument 

thsti  uiit»'rences,  such  as  constitute  varieties  and  species  in  their 
ecimcnetuvment,  wonld  not  be  preserved  by  natural  selection  un- 
leai  Qseful,  but  would  be  lost  again  by  crossbreeding  with  forms 
Iji-.^  fi...  parent,  and  which  had  not  varie<l,  except  upon  some 
h'.  H  like  tluit  of  physiological  selection*    Thii*  could  not 

h>  «'pt  by  migratiom     Tliis  difticulty  is  a  general 

'  -    — ..^  ^    >y  Darwin  himself,  and  has  been  felt  by  all  Dar- 

IK     Tlie  reproiluctive  organs  are  extremely  variable,  and 
*:  races 

A-  elc*c- 
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tion  tends  to  form  varieties  by  peculiarities  in  the  reprodnclird 
system  of  individuals,  which  render  them  unfit  for  perfect  nmcni, 
or  cause  tliem  to  remain  more  or  1*  >  r  He,  with  other  iiuliTid- 
uals  which  have  not  the  same  jxjculi 

The  exact  reasons  are  recondite,  and  the  whole  subject  diffiroli 
of  demonstration  except  from  the  results^  since  changes  in  the  r^ 
productive  organs  are  not  easily  observable*     Romanes  beliftTr-* 
this  stei-ility  to  be  incidental  to  variation,  an<l  hence  oiio  of  tLi 
chief  causes  of  the  accumulation  of  such  variation.    Wl  •— - 
there  has  been  modification  of  the  rei>ro*luctive  organ:: 
ducing  incompatibility  between  two  individuals,  even  where  Ibfjv 
has  been  no  other  change  or  variation,  we  have  a  valid  cause  o( 
differentiation  which  in  its  consequences  must  be  import^it.  Com- 
patibility or  fertility  between  individuals  is  of  *  v  essence  d 
selection.    Natural  selection  implies  that  this  st„„„:    .  vtM/»^i]'-  i* 
subsequent  to  or  coincident  with  divergences  in  other 
physiological  selection,  that  it  antecedes  them.    To  \f 
of  Romanes  more  fully,  we  will  suppose  that  among  i : 
variations  there  occasionally  occurs  something  to  affect  the  refto^ 
ductive  organs  in  such  wise  as  to  produce  incom]^''   ' 
incapacity  of^  one  individual  with  another  of  the  i 
unite,  or  sterility  of  such  union,  while  it  remains  fertile  "^ 
variation  of  its  own  kind.   This  theory,  of  course,  implies  t.i:  , 
in  the  reproductive  organs,  or  departure  from  the  parental  * .  '■ 
at  least  two  individuals  of  opposite  sex  simultaneauHly,  ai 
this  admission,  for  which  we  are  justified  in  facts,  phy?i 
selection  will  preserve  many  peculiarities  which  net^ii     .iw 
necessary  connection  with  the  exigencies  of  life. 

The  change  may  be  in  the  organs  of  reproduction,  inlrodaeiiil 
sexual  incompatibility,  or  it  may  be  due  to  other  causey  a$,fM 
instance,  the  time  of  flowering  ia  plants,  or  the  Kasi>n  of  heil  a 
animals.  Even  the  element  of  scent  becomes  important  hT<.& 
my  friend  J.  Jenner  Weir  has  suggestedj  dinoo  it  may  ii- 
sexual  relationship,  so  that  the  very  eX'  ^    '  of  the  lx»i1y.  - 1 

vary  with  individuals,  must  be  allowed  i         _    iL    Frant  i^ « 1:1'  - 
has  indicated  a  modification  of  Romanes's  viewg,  viz^  that  th*'  }  n- 
mary  characteristic  of  a  variety  resides  in  ^^  — ^    ^  -^    -  -■ 
viduals  who  compose  it  do  not  care  to  m;  _ 

their  pale.    Incipient  varieties  are  thus  thrown 
stock  by  means  of  peculian^*-"     *'  .w.v--i  ^-:' 
what  anthropologists  call  t  i 
nM.'-e  without  the  tribe  or  Quaiv. 
cai  illustration  of  how  physiolo^..  *i  ... 

Katural  selection  presorx^es  tho  in 
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iii»eli(iu  witli  tho  necessities  of  life.  Neithur  toucheg  the  origin  of 
the  vmmtion,  but  both  express  laws  thereof  or  mcithods  by  which 
it  id  aocui  '  ^  I  Tho  inhBrtmt  tendency  to  vary*  wliether  iji 
extcjmtil  oi  ve  structure,  or  int^^rnal  or  reproductive  char- 

Acter,  IB  simply  an  observed  fact,  the  causes  of  which  we  are  en- 
^  to  analyze* 
>gical  selection  is  remarkably  exemplified  in  insectity 
'  aij  >ly  in  n4)  other  class  are  the  modificationij  which  may  be 

..4^.  i  to  it  more  easily  studied  ;  for  in  no  other  class  are  the 
talia  of  the  male  so  variable  or  so  complex.    There  has  so  far 
no  attempt  to  homologize  tho  different  parts  in  the  different 
of  iu«ects,  so  that  thuy  have  received  different  names  ac- 
oordiniT  to  individual  authora    Ordinarily  there  ar«  two  pairs  of 
^*s  very  variable,  associated  with  sundry  hooks 
1  '.     There  are  families,  as  in  tho  Cecidmnyidw, 

among  tho  Dipiera,  in  which  many  species  are  almost,  and  others 
,  indisilritcuisluiJ'  f<t  by  the  diH  '      '  ^• 

In  all  oilier  oi  <'re  are  an  i;  f 

forms  which  can  only  bo  disting^uished  by  a  careful  study  of  those 
Descriptive  cntomolog^y  to-day,  which  does  not  take  ac- 
'Of  those  organs,  is  in  fact  almost  valueless,  and  we  must 
oeeiOarily  assume  tlmt,  where  there  is  differentiation  of  structure 
in  those  important  parts,  it  implies  a  corresponding  modification 
Od  the  part  of  some  associated  female,  even  where  no  other  differ- 
mliated  characters  are  to  be  detected,  and  upon  Romanes's  law 
must  be  looked  upon  as  physiological  varieties,  and  will  bo 
ted  good  species  in  proportion  as  the  differentiation  involves 
ler  obst  T  r-<  or  as  their  life-habits  determine. 

Sexual  a  .i:  i>art  of  sexual  selection  in  inducing 

TAiiation  may  next  \m  considered.    While  it  is  evidently  at  the 
bf'  ^    "      '  y  in  sex  so  common  amon-  "rials, 

it  iiow  it  can  play  any  very  ii:^  ,    it  in 

ibe  differentiation  of  species,  except  on  tho  hypothesis  that  tho 
tho  diffen    t'  r*      '    ^  ween  the  sexes  the  greater  the  tend* 
vary  in  i  :,    In  no  class  of  organism  is  this 

th^  t^  notable  than  ui  insectsp  and  volumes  might  be  written 

tr*  tho  interesting  and  curious  facts  in  this  class  alone, 

A:  lid  rule  it  may  be  said  that  with  insects,  as  with  utber 

atmualii,  it  act^  chiefly  in  inducing  secondary  sexual  charact 
tics  in  ibcs  male,  and  in  simi^'*'^  ^■"j:   the  characteristics  ol  .a.. 
fonale*    Nowhere  do  we  find  _  contrasts  between  the  sexe^, 

hiToh  every  organ,  buti*  colorationally  and  stroi 

ally,  .lor  is  affected,  tho   greater   brilliancy  ab 

Alwayii  lielong«  to  the  male  sex.  as  in  birds.    So*  where  song  or 

-lUar 
nals. 


also,  so  in  insects,  we  find  offensive  organs  highly  flf*rp?^]>=<^  ir 

the  male,  and  either  lacking  or  bnt  partially  de 

female,  wherever  the  struggle  for  the  possession  ot"  ^  • . 

by  force  or  strength.    It  has  evolved  scent-organs  in  * 

parts  of  the  body,  causing  modification,  esi»eciaUy  in 

dopiera^oi  either  the  membrane  of  the  wing  or  the  s<.... 

ing ;  it  has  induced  profound  modification  in  the  Btructrnif 

legs,  whether  the  anterior,  middle,  or  posterior  pair,  and  v;\,r :  .; 

in  the  whole  number  or  some  part  of  it,  or  in  its  covei ui^'.    lit 

subject  has  been  so  fully  treated  by  Dai'win,  however,  thsl  it » 

not  necessary  to  elaborate  it  further  in  this  coj  *  "       ' 

speaking,  it  may  be  said  to  act  in  two  ways,  \  ■    ... 

the  males  for  possession  of  the  female,  or  by  attracUvenes*,  tie 

former  being    most    conspicuous  among    i 

among  birds,  and  both  coming  conspicnoii 

insects*    It  is  rather  difficult  to  define  the  limit  of  ^exua' 

tion  as  a  factor  in  evolution,  but  I  would  not  confound  r 

another  factor,  not  hitherto  generally  recognized,  but  fL 

think  must  be  all-powerful,  namely,  sexual  differentiation. 

Sexual  Differ entiaHon, — It  seems  e\ident  that  the  mere  r?*^--- 
entiation  of  sex  in  itself  has  been  an  important  element  h\ 
tiom    The  principle  elaborated  by  Brooks  as  a  n 

the  theory  of  pangenesis  is  a  good  one,  and  in  the  i. ...    

may  be  said  to  be  the  more  complex  and  to  n:tpii»s;i-nt  ihfi  }mh 
gressive,  and  the  female  the  more  simple  anil 
conservative  element  in  nature.    When  the  coii  .  :     _  _ 
favorable,  the  female  preponderates,  and  Gxerciues  a  comser 
influence.    When  the  conditions  are  unfavoraltle,  ihenmles  pct^ 
ponderate,  and  with  their  greater  tendency  to  var>'  imlnct»  ^:m!tn 
plasticity  in  the  species,  and  hence  greater  power  of  t 
Sexual  ditferentiation  may,  I  think,  be  used   to  r    ' 
other  variations  and  dilferentiations  not  otherwis* 
accounted  for,  and  to  express  the  law  of  the 
sexes  upon  one  another,  iudncing  great  iV^* 
apart  from  tbe  struggle  of  the  males  for 
females,  nr  the  struggle  for  exi.stence.    An 
larly,  though  the  same  is  true  among  otJier 
illustrations  of  this  that  can  hardly  be  e\ 
forms  of  selection. 

A  few  of  tlie  more  notable  in  Hexapxls  n.jiy  be  in^nncr^la 
the  degraded  fonn  of  the  female  in  >  /  in  v 


has  be«*ij  moditiod,  without  any  very  special  c: 
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find  Bw,  ar  to  mate*  with  her,  and  particularly  the  antennaB^,  ©yea, 
and  gcMiitalia,  are  profoundly  modified  and  complex.  This  is 
specially  notici^able  in  the  Psych idtv,  where  the  female  romait 
in  her  case,  a  mere  mouthless,  eyelet*8,  legless,  and  wingless  ; 
and  the  male  has  most  complex  and  ramose  ant^nnte  and  complex 
lia.  Another  remarkable  instance  may  be  cited  in  the 
vrie/(T,  where  we  find  every  degree  of  degradation  in  the 
ie,  from  partial  wings  to  no  wings  at  all,  accompanied  with 
complexity  of  eyes  and  antenna?  in  the  male^  until  at 
Phi  ngadini,  the  female  is  so  larviform  that  she  can 
ly  be  distinguished  from  the  true  larva.  In  all  these  cases 
f<miJile  has  bcH:ui  as  profoundly  modified  as,  and  often  more  so 
» the  mab%  an«l  in  the  hitter  case  a  phosphores<.*cnt  power  has 
evolved  so  that  the  attractiveness,  as  in  the  human  species, 
Iher  on  the  female  side.  Again,  in  the  case  of  CorydaluSj  in 
mptrra,  the  profound  modification  of  the  jaws  in  the  male 
--haped  organs  is  to  be  explninetl  rather  on 
:.,  .  :  jn  the  sexes,  and  the  facility  the  modifica- 
[Uon  wflfers  fur  union^  than  upon  sexual  selection  in  its  proper 
re- :  '  s^enBGu 

lu  1  'gory  must  also  be  included  the  influence  of  philo* 

neity^  which  has  modified  the  female  rather  than  the  male 
tie  ]irimary  sexual  organs  for  ofifense  or  di  '*  t 

\      ■  uf  the  aculeate  JJymeuopttra ;   or   in  tin 

^pcnal  characters,  as  in  the  anal  tufts  of  hair,  secretory  glands, 
Mle^  of  many  Jjt'pidopiera ;  or  in  mcKlification  of  various  other 
partu  of  the  IxMly  exhibited  in  various  orders  of  insects  to  facili- 
tftta  provision  for  their  young,  whether  in  the  prenervation  of  the 
oggfi  or  the  accumulation  of  food  for  the  future  progeny.  A 
notable  instance  of  how  far  this  may  bo  carried  is  furnished  by 
tha  female  Pronuha^  whert^  the  ovipositor  and  the  maxilhe  are  i 

tndly  modified  as  to  make  her  unique  in  her  order.    Sexua 
n  can  have  little  to  do  with  these  modifications^  cases 
might  l>e  multipli«vl  indefinitely  ;  nor  can  they  be  fully  ex- 
I  by  natural  selection,  in  the  restricted  sense  in  which  w©  ^ 
lavo  proposed  to  use  it ;  nor  by  physiological  selection. 

1       '  '  *  \it  also  l)e  included  nifKiification  whicl 

lia^'  -^  forms  of  fenu^les  whicli  obtain  in 

same  spt>cieft,  Iltu^l  whether  for  agamic  or  sexual  reproduction, 
^Uf]  .-1  :  ^1  ^j.Q  f^j.  more  reivlily  explained  on  the  theory  of  sctximl 
ion  aided  by  environmental  influence,  especially  food 
an  -^ature,  than  upon  any  other. 

jj -,.r,  r.,^/|/. — The  subject  of  hybridity  has  been  fully  discus 
b?  many,  ami  by  no  nne  more  ably  than  by  Darwin  himsell 
It  has  '  that  the  hybrid  of  any  two  specie 

..J  ...... ty  hx\s  been  looked  ujjon  as  one  c 
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the  best  tests  of  specific  value  next  to  genetic  incapsu'ity,  Tt^ 
assumption  finds  its  greatest  support  in  genesis  among  \h^  higbcf 
aninials,  and  the  most  thoroughly  differeit' '       '  bctt  th^ 

whole  subject  becomes  complicated  as  we  ^  orgiiik 

scale,  and  hybrids  between  what  naturalists  generally  fleparalias 
good  species  are  far  more  frequently  fertile  *  mta 

lower  animals  than  was  formerly  supposed ;  \  ^ 

selection,  as  we  have  just  seeUj  may  render  genesis  impot^ 
at  least  prevent  it,  between  varieties  and  incipient  spetn*-,    m 
this  light,  hybridity  becomes  an  important  factor  in  th*»  ir^MIR-^ 
tion  of  species.    Unnecessary  importance  has  been  g 
judgment,  to  the  fact  that  domestic  and  wild  f]-^-' 
the  fertility  of  their  crosses.    It  is  assumed,  for  \i 
the  knoAvn  breeds  of  domestic  dogs  would  be  fertile  inUr  *r  mi 
produce  fertile  crosses.    It  seems  to  me,  on  the  very  fftn%  a  prfr 
posterous  proposition,  and  that  many  of  the  breeds  of  doniaitir 
dogs  are  as  distinct  specifically,  and  even  generi 
tliis  test  is  concerned,  as  they  are  in  structure  an  t 
t^ristics.    "Wlio,  for  instance,  has  ever  known  or  heard  of  a  a^m 
between  a  bull-dog  and  a  lap-dog,  or  between  a  KewfomuDiid 
and  a  black -and-tan  ?    The  difference  in  si^e  alone  would  sseni  to 
render  such  a  cross,  if  not  a  physiological  or  a  physical,  at  letfilA 
practical,  impossibility;  so  tliat  hybridity  among  domFortic 
mals  tends  to  essentially  the  same  result  as  among  wild 
and  confirms  its  importance  aa  a  differentiating  factor, 

[  7*o  h4  eoneluded.^ 


THE  STORY  OF  A  SCHOOL. 

Br  JAMBg  JOHOKNOT. 

IN  this  age  of  wholesale  educational  machinery  the  ttb 
record  of  any  school,  individaul  in  itt^  ' 
of  interest  to  all  who  seek  better  results  in  , 
our  present  systems  of  instruction  succeed  in  giving.  But,^ 
the  school  departs  widely  from  rocogniified  >'■  ^  '  ' 
of  double  %alue,  as  calling  in  (piestion  } 
affording  a  new  criterion  for  the  judgment  of  i^urrf^ut 
The  tendency  of  instruction  is  to  T-  -et  in  ita  wiiy- 

era  follow  precedent  and  rcfudi  forn 

But  from  time  to  time  particular  indi^ 
ask  file  reason  of  thi**  or  that  practicr 
value  as  a  means  of  cultunn     H^nc^  ; 
.tut^s^  in  this  country.    T; 
rKt^w  Viitl:   111  i;^.in     Tl...t-    _  ,^  ^...„i 


m  STORT  OF  A  SCHOOL.  4^7 

Bbtr^  of  thought  Time-woni  methods  of  teaching  were  brought 
up  for  discussion  and  judged  by  their  resulU^  and  in  the  light  of 

Credit  is  «urt*ly  due  tho  fuxuiJora  and  conductors  of  institutes, 
in  that  they  brought  about  and  pergi8t<Kl  in  this  habit  of  ques- 
ti^  ■  '"^  nd  discussing  educational  practices  and  princii)lu8.  This 
Vi  ^    special  field  of  work.    Their  method  wan  the  true  one, 

Imt  th©  laws  of  life  and  of  mental  development  wero  not  then 
well  enough  understood,  even  by  the  best  thinkers,  Uj  f uniibh  siifu 
guidance  in  this  difficult  work. 

^  The  new  education  **  moans  a  revolt  against  all  precise,  ready- 
made  forms,  and  an  mloption  of  such  methods  as  science  may 
from  time  to  time  discover  and   point  out    The  **  Story  of  a 

lotd  "  t  *  *  ]  triunjpha  of  an  ex|»eriment  designed 

lest  en  ,  .  iH  at  which  I  had  arrived  through 

mimy  years  of  "  institute  *'  instructiom  In  this  constant  compar* 
lng»  d I      '     "  Mfvtiug,  find      "  if  methods  I  had  obtained  a  spe- 

cial pi  M>u  for  nonii  1  work.    Herbert  Spencer,in  hia 

treatifie  on  oducation,  had  laid  w  'id  foundation  for  scien* 
tif^  -  ^^-  -ntioa,  and  Prof.  K  L.  Y«nniiau.H  had  vni\\  voice  and  pen 
B\.  :  in  tirousing  among  thinking  people  a  lively  interest  in 

the  subject. 

In  the  year  1872,  through  the  agency  of  the  Hon.  John  Mon- 
leiUi,  8ui»erintendent  of  the  Schools  of  Missouri,  1  rweivetl  *i  call 
to  take  charge  of  the  newly  est^blishc*d  normal  schtwd  ut  War- 
refi«burg  in  tliat  State.  In  the  interview  with  Ifr.  Monteith  I 
said  BUfirirestively  to  him,  "  You  do  not  want  me,  ami  your  Ijoard  of 
r^^tv  r  my  services  when  they  learn  tlie  v  n^i 

I  thai  uit  may  these  be  ?''  said  he,  with  ^<  1 1- 

cmty  in  his  tone,  "  Entire  control  of  the  echool»  without  inter- 
fwonce  f r  '  superintendent  or  from  the  regetits/'  whh  my 
reply.    L  .%  said  he,  *' You  are  the  very  man  we  want/'  and 

addedj  by  way  of  caution :  "  You  understand  that  liberty  implica 
responsibility^  Oive  us  right  results,  and  we  will  trust  to  you  for 
methoda^'  I  accepted  the  situation,  and  took  up  my  work  under 
etrcumstances  singularly  propitious  to  the  experiment  I  was  about 
to  make. 

Thrt  first  thing  that  engaged  my  attention  was  the  preparation 
I''  '  !?tudy.    It  was  an  easy  matter  to  select  the  required 

d  in  Uie  catalogue  of  some  noted  institution,  or  1  might 

h  ;\  n    iaic*  adopting  parts  from  several.    A  brief  inspoc- 

|5  s  showed  that  little  thought  liad  Ix-en 

!  ..,„-..       .  .vo(  subjects  in  the  course.    One  study 

made  to  take  the  place  of  any  other,  without  the  slight- 
,   ■  ,    '    '       V  '  ,--  '•        ,      V       ^    ■..-       ,,.ih 
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had  taken  no  account.  To  these  laws  I  now  turned  for  guiikfia, 
and  tried  to  forget  that  a  school  curriculum  had  evvr  U^a  tm- 
structed,  so  that  custom  should  in  no  wi&Q  interfere  with  ihc  £m 

play  of  philosoi)hic  principles. 

The  subjects  were  an-anged  in  their  order  of  de] 
determined  hy  comparative  science.    The  course  of  tiui; 

worked  out  differed  quite  materially  from  the  ordiniiry,  in      

and  in  principles.  It  emerged  as  an  organic  whole,  rather  tbfll 
as  a  loose  array  of  disconnected  subjects. 

The  physical  sciences  had  first  place,  their  treatment  \e^ 
ning  with  an  observation  of  material  objects?  and  pa^<tiiig  to  • 
consideration  of  forces  and  of  the  law§  of  i>hy8ical  rcLatiooA, 

Another  line  of  study  treated  of  man  and  his  enTirutuniiit 
It  began  with  a  consideration  of  man  as  an  inhabitant  vl 
globe,  dealing  with  geography,  and  it  led  up  tlirough  hiis 
literature,  ci\dl  government,  to  mental  and  moral  philoscipliy,  vA 
later  on  to  rhetoric,  logic,  and  political  economy. 

Besides  these  two  main  lines  of  thought,  there  were  twoci^j 
ordinate  ones,  dealing  respectively  with  language  as  a 

and  with  mathematics.    In  our  treatment  of  1:'  :  '    * '• 

departure  from  the  customary  was  made.    Lm 
excluded,  as  the  State  University  already  offenxl  a 
complete  course  in  the  classics  than  our  school  cuui-*  u-^-*' 
give.  But  a  still  weightier  reason  constrained  mo  in  this  de 
The  time  at  our  disposal  for  linguistic  study  was  needed  cl 
for  constructive  work  in  the  vernacular.    1  detennin^i  ^-^ 
the  study  of  English  thorough;  I  realized  the  power  u 
accurate  and  easy  mastery  of  our  own  tongue,  and  I   \ 
ciated  the  aesthetic  value  of  English  literature  ia  th- 
of  a  refined  and  discriminating  taste. 

The  constnictive  work  was  somait 
composition  preceded  analysis,  and  tl 
language  were  developed  out  of  the  pupil's  awn  work.    Gr 
came  out  of  language,  not  language  out  of  Tb«  < 

cal  work  of  grammar  and  rhetoric  was  i 
course  along  with  logic. 

In  this  spirit,  and  by  the  general  i     ' 
whole  course  of  study  was  arranged* 
subject  was  not  a  matter  of  accident, 
ence.    The  success  of  my  scheme  dem.... ..  * 

monious  co-operation  on  the  part  of  the  tf\ 

select  cori>s  of  teachers,  and  the  f  r 

hy  Mr,  Monteith  now  proved  of  gr  -.,  .  ..^  .. 

For  my  first  assistant  I  chose  Prof,  L,  H, 
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fcioii  of  Prof,  Shaler,  of  Harvanl*    In  yeurs  long  gone  by  Prof, 
PY  had  been  a  pupil  of  mine;  later  we  bad  worked  together, 
*w  well  bin  jw^cuUar  worth  and  fitn»i«8  for  the  place. 
...iiu  Prof,  and  Mrs.  Straight,  repriiiientatives  of  the  most 
ttoed  tbotigbi  of  the  time  in  educational  philosophy.    They 
|ht  uriginal  and  fruitful  contribution  to  the  work  now  in 
B>  and  henct^fortb  were  to  me  as  my  right  and  left  hand, 
^6  cloae  of  hia  stay  in  Miftflouri,  Prof,  Straight  was  called  to 
i  in  the  Oswego  Normal  School,    Later 
r  to  the  Cook  Omnty  Nornuil  School, 
ltd.    He  gave  all  the  energy  of  an  intense  nature  io  biis  pro- 
an,  but  died  in  middle  life,  his  mind  a  storehouse  of  educa- 
_moterial.  ripe  for  use.     Mrs.  Straight  »  retined  intelligence 
sional  skill  found  equally  remly  appreciation,  and  she 
ition  in  each  of  these  normal  schoolg.    Since  her 
QJibaQn  .she  has  been  called  to  a  reBpon^ible  position  in 

tie  of  tht?  titjiie  schools  of  Japan,    The  remaining  member.^  of 
ilty  were  chosen  for  their  fitness  in  8i)ecial  directions, 
}hLX\B  of  each  had  their  recognizeil  place  in  a  co-ordinate 
One  of  the  chit^f  rlefects  in  colleges  anrl  academies  to-day 
I  lack  of  co-ordination.    Without  it  the  scientific  method  in 
^grity  is  impo»i<ibk%  and  instruction  proceeds  as  though 
ace  were  independent*    Time  and  Btrengtli  are  laboriouiily 
1  away,  with  the  result  of  chronic  dincouragrment  on  the 
>f  both  professor  and  students. 

.  declare/'  saiil  one  of  our  n  '         ant  pupils,  as  he  came 

am  recitation  one  day,  *M  :  in  all  the  classis  in 

alike !    It  makes  no  liifference  whether  we  are  in  natural 

mathematics,  or  langimge,  we  are  going  the  same  road, 

[anch  l6t«»on  throws  a  new  light  upon  all  the  others/' 

tien  tlie  sinnnier  »ch*Kjl  at  Peiiikose  was  organ  iir.*xb  we  made 

itt"'^''    ♦ion  for  a  8han3  in  the  rare  opportunities  uffereil, 

its  could  be  accommodated.    Three  of  our  teaoh- 

XsmA  the  api  nt,  and  accompanied  me  across  Buz- 

ly  on  that  «j. ..i  summer  morning  in  1873.    Agassiss 

^©  master^*  was  there,  his  face  hopeful  and  inspiring.    The  last 

loblest  t  of  his  life  was  about  to  be  tried,  and 

thing  1  iccess.    The  promise  was  fulfilled.    The 

summer  schools  of  science,  springing  up  all  over  the  land, 

le  <!irect      "*  -C  of  A'  '  lized  dr.  id  the 

intr  r  TVi_  ipf  the  i  I  value  ice  by 

Ticnt  schools  Lb  idso  largely  a  r»?siilt  of  his  Peni- 

aent.    Our  t      '      s  again,  the  '  .made 

It  by  the  j:es  of  the  1,  and 

rk  in  Missouri  with  added  i*kiij  anil  devotion, 

i'l.icsented  every  class  of  society.    We  opened 
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with  seventeen,  and  rapidly  increased  till  the  roll  contained  four 
hundred  names.  Within  the  limits  of  this  paper  only  the  bare 
outlines  of  our  methods  can  be  given.  We  began  with  the  prop- 
erties of  things.  The  gardens  and  fields  were  open  to  us  and  fur- 
nished U5  the  objects.  When  familiar  with  these  and  their  rela- 
tions, books  were  brought  in  to  extend  our  knowledge  beyond 
the  limits  of  i)ersonal  experience.  The  zoology  and  physiology 
classes,  under  Prof.  Straight,  were  at  once  engaged  in  laboratory  . 
practice.  They  obtained  their  knowledge  of  the  animal  world 
from  direct  observation  and  through  actual  dissections.  The 
neighborhood  was  laid  under  contribution  for  cats.  Any  feeling 
of  repugnance  at  first  shown  for  the  work  soon  passed  away  as 
interest  in  the  study  grew  eager  and  absorbing.  The  absurdity 
of  rote-teaching  was  shown  by  an  incident  in  the  professor's  class- 
room. 

One  day  he  called  the  attention  of  the  class  to  the  description 
of  a  certain  sea-animal,  as  given  in  a  popular  text-book.  This  de- 
scription he  asked  the  pupils  to  commit  to  memory,  which  they 
proceeded  to  do,  wondering  why.  One  morning,  only  a  few  days 
later,  the  table  was  furnished  with  a  specimen  of  this  same  ani- 
mal preserved  in  alcohol.  Not  a  member  of  the  class  recognized 
it.  The  elaborate  verbal  definition  had  given  them  no  correct 
idea  of  the  animal,  if,  indeed,  any  image  whatever  had  been 
present  in  their  minds. 

In  botany,  books  were  unopened,  except  to  aid  in  analysis. 
Materials  for  study  the  students  found  in  their  walks,  and  the 
keen  delight  awakened  when  examination  revealed  to  them  this 
new  world  of  facts  left  no  doubt  that  this  was  the  very  method  of 
nature.  The  study  went  deeper  than  systematic  botany,  and  led 
to  an  extended  investigation  of  life  processes  in  the  plant. 

Physics  was  taught  in  the  laboratory  and  illustrated  by  appa- 
ratus which  teachers  and  pupils  united  in  making.  This  proved  of 
double  value ;  for,  while  primarily  it  helped  to  solve  the  problem 
in  physics,  incidentally  it  constrained  the  pupil  to  test  knowledge 
previously  gained  by  its  practical  application.  The  inventive 
powers  were  also  stimulated,  and  a  long  st^p  was  taken  in  the 
development  of  faculty. 

The  teacher  of  geometry  followed  the  method  of  Prof.  Krusi, 
of  Oswego.  This,  in  essentials,  is  the  same  as  that  outlined  by 
Herbert  Spencer  in  his  work  on  education.  It  was  developed  in- 
cidentally out  of  the  needs  of  constructive  art,  and  was  carried 
forward  slowly,  as  the  gradual  progress  of  the  pupil  called  for 
further  applications  of  its  principles.  It  was  specially  gratifying 
to  witness  the  cheerful  activity  of  pupils  in  this  line  of  work,  so 
often  dreaded  and  shirked,  and  to  watch  the  stimulating  effect  of  j 

ver  gained  in  mastering  a  difficult  problem. 
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pr<ivisi«»n  fi»r  at  lva>t  «»:i«' writivii  fx»r-i-t*  a^iay:*. -r  nwh  ]»v.;i]. 
As  iln's*'  »-x»Tc-i-rs  wt.n*  in  o«'iinvLtii'ii  witli  tin*  >:i;iiit  s  ]'i;r>'i;iMi  at 
the  tiin*',  th«-  j>upils  ♦•iit«.'r»"l  u|mhi  tlu-in  witli..ut  any  i-onsi-i"i;sTii'^s 
that  th<'y  ha«i  iM-ijun  tlit-  'Irea'!!.*!  f<an]M.>>iii,.n.  L.SM»ns  fri»in  tt^xi- 
l>fM»ks. an«l  ii'uhd  by  InM-ks  of  ivfr-rrnrf.  w«-iv  tri-atnl  it'nii-ally.aiul 
were  fr»*qii».'ntly  writt»-n  out.  Invt-stii^atinns  in  soii-ni'i'  ^v^n'  n»- 
lH»rtr»l  in  writing,  an<l  in  ilue  time  tin*  pupils  oanir  Xo  think  easily 
an<l  naturally,  jK*n  in  hand. 

In  aniither  reicard  wv  ma<lo  a  serious  innovation  nj>on  eustoni. 
The  teaehers  wero  not  rt-quired  to  eorre<'t  the  wt^ristant*  mass  i»f 
j«il>*'rs  prepareil  daily.  For  this  wo  hail  p>od  reasDUs.  Tin'  l"r»'<« 
us<*  of  i-riticism  is  a  dangerous  practice.  It  ])aralyzes  tin*  itnaixi- 
nation  of  the  pupil^  and  so  depresses  ami  discimrujci's  liiin  tlial 
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original  constructive  work  is  next  to  imi)ossible.  And  if ,  as  so 
often  happens  througli  the  training  given,  the  critical  faculty  of 
the  pupil  is  developed  in  advance  of  the  constructive  ability,  and 
of  the  power  to  use  language  with  ease  and  accuracy,  the  result  is 
fatal  to  progress  in  composition.  The  first  rude  efforts  fall  so  far 
short  of  the  polish  demanded  by  the  critical  spirit  that  the  sense 
of  discouragement  is  overmastering. 

There  is  still  another  view  of  the  case  that  makes  for  the  same 
distrust  of  promiscuous  criticism.  The  errors  of  the  early  com- 
positions are  soon  naturally  and  spontaneously  outgrown  through 
the  constant  effort  at  clearness  of  expression,  and  through  the 
rapidly  increased  power  over  language  gained  by  this  continuous 
practice.  In  this  way  the  mastery  of  language  came  incidentally, 
and  we  avoided  the  stiff  awkwardness  of  the  conventional  com- 
X)osition. 

In  the  study  of  English  we  did  what  we  could  to  awaken  the 
literary  sense  to  some  degree  in  all  our  pupils.  We  knew  that 
each  one  came  into  the  world  with  definite  mental  limitations. 
The  literary  sense,  like  any  other  form  of  the  artistic  faculty, 
seems,  with  rare  exceptions,  to  require  several  generations  of  cult- 
ure in  a  scholarly  atmosphere  before  it  attains  to  a  fine  discrimina- 
tion. But  we  could  at  least  make  a  real  beginning.  We  could 
find  out  the  present  state  of  their  taste,  and  carry  forward  their 
development  by  guiding  their  course  of  reading.  Advantage  was 
taken  of  events  to  bring  before  them  some  special  poem,  or  some 
impassioned  prose  composition,  having  relation  to  the  event  in 
question.  We  could  thus  awaken  a  susceptibility  of  the  soul, 
that  through  repeated  impressions  would  develop  into  an  instinct- 
ive sense  of  the  beauty  of  true  literarj"  art-forms. 

This  was  our  aim,  and  quite  subsidiary  to  this  was  the  acqui- 
sition of  knowledge  about  literature.  The  history,  bibliography, 
and  philosophy  of  English  literature  must  come  later  instead  of 
usurping  the  first  place,  as  is  commonly  the  case  in  schools. 

In  language.  Prof.  Campbell  prepared  an  exercise  which  proved 
of  great  value.  Ho  selected  al)Out  three  hundred  of  the  most  pro-' 
ductive  roots  of  English  words,  and  gave  them  one  by  one  to  the 
class.  They  traced  those  roots  back  to  the  various  languages  en- 
tering into  tlie  Enpflish  tongue,  and  thus  acquired  a  broader  view 
of  the  origin  and  relations  of  English  words.  The  study  thus 
bestowed  upon  the  vernacular  was  further  valuable  as  furnishing 
a  basis  for  the  study  of  other  languages. 

When  the  student  in  Latin,  French,  or  German  finds  that  a 
large  number  of  the  new  words  he  is  learning  have  the  roots  with 
which  he  is  familiar  in  his  mother-tongue,  the  diflScnltieB  of  hir 
^  are  greatly  diminished. 
3ntal  and  moral  philosophy  were  taken  up  ob^ 
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witbonl  the  aid  of  books.  Prof*  Straight  first  developed  the  rela- 
tiotis  which  knowledge?  sustains  to  miud^  and  the  action  of  mind 

.    Ho  then  took  Tjp  Bome  familiar  Hubject 
,  to  apply  the  knowledge  thus  far  gained. 

For  example,  a  flowc3r  waa  brought  in  and  analyzed  according 
the  lawn  of  Hystematic  botany.  Then  came  introBpec^tion :  what 
of  mind  had  been  used,  and  in  what  order  ?  A  lesBon  in 
geometry  came  next,  and  this  was  followed  by  the  other  echool 
fftndies,  until  the  list  was  exhausted.  Next  came  the  industries : 
what  mental  powers  are  brought  into  play  in  raising  a  t'rui),  in 
bnildiaga  house,  in  boiling  a  ix>t«ito,  in  the  making  of  bread  ?  By 
thiii  plan  mental  philosophy  was  lifttxl  out  of  the  fog  of  dreary 
alwlnofeioiifl  and  set  on  its  foet  in  the  broad  light  of  every-day 

Moral  philosophy  fell  to  my  share.  No  books  were  us*^nL  My 
meihodM  were  quite  similar  to  those  of  Prof,  Straight  In  a  serieu 
of  diisoufisions,  extending  ov^r  tJeveral  weeks,  tliu  human  being 
waa  taken  where  Prof*  Straight  left  liim,  and  the  relations  devel- 
oped that  existed  between  him  and  oilier  human  beinga  Ne<Mhs 
w-        '  Ut  by  virtue  of  the  *'  constitution  of  things/'  and 

dt    ^  we  did  not  attemjit  to  go. 

Haman  beings  were  seen  to  be  poieniialhj  equal  in  needs,  hence 
the  oeoessity  for  equality  before  the  law,  that  all  might  have 
oiiporiunity  for  their  natural  development.  Out  of  needs  grew 
right%  and  out  of  rights  duties*  A  study  of  exjjerience  tKion 
*hat  duty  a^sumeii  two  phases  —  positive  and  negative, 
is  credite<l  with  a  maxim  covering  the  ground  of  nega- 
ti'  -forbidding  injury  to  your  neighbor;  Je«us  enunciated 

ml...  w,*.it  summarixod  both  i)Ositivo  and  negative  duty. 

Next,  the  principles  derived  from  this  preliminary  study  were 
applied  to  the  conditions  which  exist  in  school,  home,  and  neigh- 
borliood*  Wliy  should  a  person  work  ?  What  time  should  be 
given  to  rocn^ation  ?  What  shall  we  do  with  the  tramp  ?  Wliat 
with  worthy  but  destitute  men  and  women  ?  What  with  needy 
*oqihans  ? 

The  discussion  was  conducted  almost  solely  by  the  pupils. 
W  '    '  Hf  wide  a  range,  the  t       *  tly  led  it  back  to 

l!;-  -lie.    The  lesson  on  '  i  dealt  with  card- 

playing,  C>no  young  woman  cliarged  that  it  led  to  gambling  and 
Ijj,  J  ...  —  »r  .T  j^  another  rc^plied  that  she  had  often  played 
b*  .  nor  had  she  the  least  inclination  to  gamble. 

A  ,  she  played  with  her  sister,  who  was  no 

WtM  --  rd-table  than  at  the  dinner-table.    WTien 

I  found  1  on  had  UHnme  a  mere  assertion  of  opin* 

?"    *'  ^  1 

.,.,. .  „   rashes.  *■  ,  ._'e 
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not  facts  enough  to  enable  lis  to  form  an  intelligent  opinion." 
"But/' said  another,  " what  is  your  opinion  ?''  "My  opinion  is 
not  the  question.  Wliat  are  you  to  do  next  ?  "  Wait,  observe, 
and  continue  to  study,  was  the  conclusion. 

Our  history  grew  out  of  our  geography,  and,  as  we  labored  to 
build  up  in  the  mind  of  the  pupil  a  connected  and  distinct  picture 
of  the  skeleton — the  mountain  system  of  the  globe — ^and  then 
clothed  these  gaunt  outlines  with  the  trailing  robes  of  continental 
divisions,  showing  also  the  necessary  dependence  of  the  water 
systems  upon  the  great  backbone  of  the  continents,  so  in  history 
we  aimed  at  a  unity  of  conception,  we  sought  to  develop  an  historic 
sense,  which,  once  acquired,  serves  as  a  guide  through  the  mass  of 
unrelated  facts  filling  so  large  a  space  in  historical  works,  even  of 
the  higher  order.  This  kind  of  training  is  too  complex  for  de- 
scription here. 

And  so  of  our  methods  of  discipline :  they  were  all  intricate 
and  intimate  parts  of  our  whole  work.  We  had  no  rules,  no  class- 
markings,  no  roll  of  honor.  We  rejected  the  whole  military  sys- 
tem, as  tending  to  produce  mechanical,  routine  work.  The  abrupt 
tone  of  command  was  not  heard  within  our  walls.  Directions 
were  given  in  the  form  of  requests.  Teachers  and  pupils  observed 
toward  each  other  the  usual  courtesies  of  social  life.  No  pre- 
mium was  offered  for  study.  We  relied  on  the  natural  incentives. 
Exercise  of  faculty  is  the  chief  source  of  pleasure  in  the  young, 
and  we  furnished  abundant  scope  for  it.  The  time  being  filled 
with  pleasurable  occupations,  calling  into  activity  the  whole  na- 
ture, there  was  less  temptation  to  misdemeanors  than  in  the  ordi- 
nary conditions  of  home-life. 

Herbert  Spencer  s  essay  on  moral  education  will  best  describe 
the  work  as  it  went  on  in  our  school,  subject  to  the  imi>erfections 
of  human  nature  it  is  true,  but  with  a  result  in  general  most 
gratifying. 

The  school  as  a  whole  soon  attained  a  character  of  its  own, 
derived  from  the  aggregate  of  its  members,  and,  reacting  upon 
them,  it  b(K»amo  a  potent  force  in  stimulating  the  moral  growth  of 
individuals.  This  aggregate  moral  power  was  exerted  for  the 
most  i)art  unconsciously,  but  it  was  effective,  and  in  time  reached 
proportions  which  rendered  my  interference  unnecessary. 

An  incident  will  here  illustrate  the  operation  of  this  power. 
A  youth  entered  our  school  who  had  formerly  been  employed  as 
train-boy  ujwn  the  railroad.  His  exj)eriences  had  greatly  sharp- 
OTicd  wits  naturally  keen,  and  as  he  came  among  us  he  was  plainly 
scon  to  bo  an  alien  element.  His  evil  propensities  soon  showed 
^^  ^Ives.  He  told  foul  stories,  but  could  get  no  listenera  He 
'  pick  quarrels  with  the  younger  members  of  the  claB%  \ni 
word  from  one  of  the  older  pupils  an 
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i;  and^  finally,  ho  bt'came  ani^ry  and  dij^^ustcHl,  and  took  him- 
away  permanently.  I  watched  this  affair  with  much  int4?re«t 
as  a  pRychnlofpcal  exjipiriiuent,  hut  with  some  anxii^ty  le^t  the 
moral  leprofsy  should  spread;  hut  the  character  of  the  school  told, 
and  I  was  ffUf>arHunui(, 

Anoth*^r  -  discloses  Bometliing  of  the  npint  provailing 

among  our  t  ,    The  use  of  tobacco  was  discouraged  inci- 

deutnlly  in  a  variety  of  ways.  We  had  a  beautiful  new  buildiugp 
and  greiit  care  wa«  taken  to  preserve  it  free  from  filth  of  any 
kind.  A  tobacco*«tain,  when  observed,  was  removed  at  once  with 
Berubbing-brush  and  sancL  The  physiology  class,  too,  came  uiK>n 
the  question  of  the  action  of  tobacco  upon  the  tissues  of  the  body, 
and,  besides,  there  was  felt  to  be  a  social  discredit  in  its  use.  One 
evening,  while  waiting  for  the  mail  at  the  post-office,  a  number  of 
1'*^  *  on  the  same  errand  gathered  about,  and  our  talk  turned 
1  matters,  Alhisiou  was  made  to  our  freedom  from  the 
resiniini  of  rtile.s,  A  late  comer  remarked  ;  **  But  you  have  one 
rttlo,  I  under.Htaud*  No  one  must  w^  tobacco  on  tlie  school  prem* 
I  assured  him  that,  though  I  was  opposed  to  the  use  of  to- 

co»  I  djfl  not  prohibit  it.  **But/*  I  said,  "  no  gentleman  will 
111  the  fioi^r  of  a  room  oc^cupied  by  ladies ;  and  this  fact,  being 
underslooiU  prevents  its  use  more  effectually  than  a  positive  pro- 

l So  powerful  was  the  social  reprobation  of  this  filthy 

li  \  ■  at  forty  youug  nrien,  of  their  own  w  ill,  gave  up  the  jjrac- 
Heoi  It  will  thus  be  seen  that  our  moral  training,  too,  was  largely 
incidental ;  it  was  implicit  in  every  detail  of  s*'lt     '  '  ' 

As  will  already  have  been  anticipatf^,  we  o  1  with  all 

distinctive  religious  services,  1  had  carefully  oUserveci  the  effect 
inscV  ^  -  '  ''^r.  throughout  ft  long  i)eri(xl  of  years,  and  had 
V'«ti  hide  that  the  evil  rf*s«ult5  vn^^tly  outweighed 

the  gof>d.  I  \\m\  noticed  that  statixl  Bible-remling  often  b<x*amo 
a  mere  lifeless  form,  in  w^hich  many  took  no  interest  This  was 
wntrary  to  the  whejle  spirit  of  my  system,  **  Vain  reiKttitions," 
kading  to  a  habit  of  regiirding  words  apart  from  thought,  were 
to  be  carefully  avoided.  Then,  again,  the  teachingn  w^ere  dog- 
matic, appealing  to  authority,  while  science  regards  authority  as 
an  imper  '        ^•s,  the  ( Vmstitution  of  the  United  Htatea 

places  it  nrryupon  a  strictly  secular  bft«<ii*,  and  re- 

li|(iooB  serrices  in  a  State  school  are  there  upon  RufTeranee.    Ka 


1  . 

tmmity  .^H^tarian  animosities 

•^    *     ^  ^'    '  -   -hod  top 


re- 

•lU- 


We,  who  receivrtti  our  ap* 
it»  honestly,  either  promote  or 
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attack  any  form  of  religious  belief.  Happily,  the  scientific  method 
equally  forbids  doing  either  of  these  things,  and,  if  Btrictly  ad- 
hered to,  will  prevent  all  possibility  of  such  quarrels  between 
religious  sects  as  have  recently  agitated  Boston,  and  have  from 
time  to  time  interrupted  the  work  of  many  schools  in  this  country. 

Our  position  on  this  question  occasioned  wide-spread  com- 
ment, and,  among  the  clergy  of  the  more  ignorant  and  bigoted 
sects,  there  arose  an  opposition,  instinctive  rather  than  out- 
spoken* 

The  Missionary  Society  voted  us  a  Bible,  and  I  received  a  for- 
mal note  from  the  secretary  announcing  the  fact,  and  requeuing 
me  to  api)oint  a  time  for  the  presentation  to  take  place.  I  had 
been  informed  privately  that,  as  soon  as  I  fixed  the  time,  a  public 
meeting  was  to  be  called,  and  an  address  made  denouncing  our 
neglect  of  religious  observances.  In  answer  to  the  secretary,  I 
informed  him  that  our  library  was  richly  supplied  with  Bibles, 
but  that,  as  a  token  of  confidence  and  good-will,  their  gift  would 
be  highly  prized,  and  we  would  gratefully  receive  the  promised 
Bible  at  the  president's  ofiice  in  the  normal-school  building,  at 
such  time  as  was  most  convenient  to  the  secretary.  The  Bible 
never  came. 

Prof.  Campbell,  of  our  faculty,  gave  testimony  of  considerable 
significance  concerning  the  moral  atmosphere  of  our  schooL  He 
had  been  educated  in  a  sectarian  college,  and  had  been  graduated 
at  a  theological  seminary.  All  his  prejudices  were  enlisted  in 
favor  of  a  daily  religious  service.  He  said :  "  I  am  at  a  loss  to 
account  for  tlio  uniform  good  feeling  existing  between  teachers 
and  x^upils  here.  No  student  seems  disposed  to  annoy  or  vex  a 
teacher,  and  the  moral  tone  of  the  school  is  much  higher  than  I 
have  before  known.''  At  first,  he  had  thought  that  the  good-will 
juvvailiiig  was  in  spite  of  the  omission  of  religious  services,  but 
a  more  careful  study  had  convinced  him  that  the  system,  in  its 
integrity,  liad  created  the  moral  atmosphere  that  pervaded  the 
school. 

Examinations,  as  usually  conducted,  had  proved  fruitful  of 
serious  evils.    Tliey  gave  opportunity  for  cram,  and  were  often  an 
occasion  foi*  cheating.    When  formal  and  stated  examinations  are 
held,  on  wliicli  class  i)romotion  depends,  there  is  a  strong  induce- 
ment to  make  spasmodic  efforts  of  memory  serve  in  place  of 
sound  learning.     We  avoided  these  evils  by  a  simple  device. 
Examinations  were  held  at  irregular  intervals,  and  wore  of  such 
a  nature  that  no  miraculous  feat  of  memorizing  could  meet  our 
requirements.    Repetitions  of  text-book  formulas  were  habitually 
"favor,  and  necessarily  there  grew  up  habits  of  genuine  study, 
reviews  were  found  sufficient  aids  in  testing  progress^  aa^ 
lensed  with  all  other  examinations. 
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some  effort  toward  conformity  to  preTailing  custom,  we 
found  ourselves  constrained  by  the  iniiding  principles  we  had 
u I  d«vis«  some  more  genuine  utaiion  of  our  year*8 

,m  is  po8Hible  in  *' closing  i  s'*  of  the  regulation 

puttem.  ER8ay»  Vi\yon  the  subjects  usually  chosen  had  no  essential 
V^olfltion  to  the  ^f     '       '  '  ^  '   '  pared  for 

the  occjLKion,  rej)i  ,  ,  they  uro 

not  uncommonly  dtxnorad  by  tlio  teacher  of  rhetoric  till  they  are 
of  '  '  '  *^'^  ^''  rinality*  We  fninlly  di  '  *  1  with  all  si)ecial 
I»  1  discarded  all  tlie  spt^  features  of  the 

urdimiry  commencement. 

One  day  wa^  given  to  the  public.  Every  four  weeks  during 
the  yijsar  our  pnpiln  had  been  acciistomeil  to  select  some  subject 
h  Illation  to  their  studies,  ami  to  give  time  and  care  to 

tii  ^,. .  ,.„.  .,:i«jn  of  an  es-say  upiin  it.  These  papers  were  preflervetl, 
and  from  among  them  each  niomber  was  required  to  choose  and 
bring  one.  On  the  Xiv^t  divy  of  th«  term  the  public  camo  in,  and 
tlio^^e  inti^ri'sto<I  stayed  and  listened  to  the  r<»adiiig  of  thci<o  essays* 
The  trttthfulnoss  of  every  step  was  plain  to  all  concerned^  luid  was 
Ibns  '  d  with  the  sjnrit  of  the  school* 

Oil  rimetit  canio  to  an  end.    Of  the  vari cms  innovations 

made  upon  custtim  each  htul  justified  itself.  The  effort  to  make 
charaottir  thw  tmil  of  oilucatitju  had  more  than  fulfilled  expectation. 
During  llie  last  year  not  a  single  case  of  misconduct  was  re- 
port^  to  me,  nor  was  the  behavior  of  one  of  our  students  criti- 
ehied  by  the  citizens.  We  had  a  reign  of  influence.  The  forces 
Uuit  govern  conduct  came  from  a  growtli  within  of  just  and 
kindly  impulses.  A  watchful  supervision  hml  always  bwn  nuiin* 
tiiiniMl,  but  into  this  ha«i  entero<l  no  element  of  ospionage.  The 
pKmliar  charactor  which  the  school  attained,  both  on  its  mental 
H'  I  uo  to  the  several  factors  of  influence^ — scien- 

tu.     ., ..,iiy^  philosophic  succession  of  subjects, and  a 

narer- ceasing  but  an  ai>parently  incidental  attention  to  moral 
\t  ' 

indi  the  strong  personal  influence  of  the  State  Super- 
intendent,  Hon,  John  Monteith,  my  independent  position  had 
b«!n  V  '      V     T  '     *       *        '       fire  fnxMlom  in  tht 

m/mi  ii>n  of  teachers.    I)  lO 

!  I  rs  of  my  stay  in  Missouri,  educational  affairs  were  in  a 

inin^i-^'»n  State,  At  the  close  of  the  war,  the  public-^  ^  ^  'S- 
tfisn   was  orgunized  and   proloeled  by  constitutional   }<  ^ 

T  results  of  Puritan  ex|»erience  for  two  hundred  ami  tit'ty 

jv.i-  -  •  ^"'    "  '  '"it€»d  in  its  provisions,  and  mmle  secure  so  far 

as  If.  unnts  could  compass  it,    Mo^e  progress  waa 

r  the  few  years  of  the  Bo-called  r  i^ 

ions  history,    A  State  Board  ol  4.^  «i:>. 
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nou-partisan  and  largely  professional,  wero  in  control  Ui 
our  first  year.    But  the  rebels  were  enfranchij^xl,  and  reactioa 
ouce  set  in.    The  State  Board  was  abolished,  and  d  local 
created,  by  its  very  constitution  liostile  to  ideas. 

Naturally,  personal  and  sectarian  interests  would  find  exj 
sioiL    Members  of  the  local  board  could  see  no  reason  for  \ 

the  office,  when  their  functions  were  restricted  to  payii 

money  into  the  hands  of  Yankees,  to  be  largely  spent  in  the  1 
during  vacation. 

Of  the  special  influences  that  finally  brought  our  experimg  _ 
to  a  close  it  is  unnecessary  to  speak  in  detail.  Suffice  it  to  ssj 
that  our  chief  opponent  stood  before  the  people  as  a  representatiT? 
of  wealth,  and  as  the  most  prominent  supporter  of  all  reli|n<'^ 
enterprises.  But  below  the  sanctimonious  exterior  were  ihe  pnat*^ 
tory  instincts  of  the  barbarian.  His  betrayal  of  trusts,  liid  i 
from  outraged  justice,  his  disappearance  in  the  wilds  af  the 
West,  his  discovery  at  a  lonely  wayside  inn^  on  a  rood 
a  mining-camp,  prostrated  by  illness,  without  help,  and  lili 
the  grave  by  detectives,  afford  a  spectaide  so  gloomy  that 
retributive  justice  is  shocked  at  the  recital* 

Recent  experiments,  introducing  as  we  did  the  constructive  «rti 
as  a  means  of  expression,  have  again  demonstrated  their  cdocJdk 
tional  value ;  and  1  am  persuaded  that  some  time  in  the  ful 
scientific  method,  with  its  freedom  from  arbitrary  resti 
etlucal  aims  and  accomplishment,  will  in  its  eompletenesf 
contjTol  of  our  leading  educational  institutions 


UKDEROROUND  WATERS  IN  ROCK  TRANSFOR- 
MATIONS. 

By  Paor.  G.  A,  DAtTBRf  fi» 

EVIDENTLY  different  actions  from  th  -      '-^  f.^h 
the    metalliferous  deposits    have    pi  J 

through  considerable  mass«^s,  and  have  impresss^xi  a  \ 
upon  them.    Tlie  rocks  that  have  been  mn*^' -^  ^ 
exhibit  at  once  the  chara<!teristicg  of  th*»  • 
some  of  those  of  the  eruptive  rocki^v    ^ 
fied  disposition  which  they  owe  to  tbeir 
aro  often  studded  vrith  crystalline  and 
they  would  nnt  have  contnined  i 

rrml  stat^*.    These  rocks,  of  a  S'  : 

iifrf^tmorphic,  a^term  ftrivon  in  allumm  * 

'  ^  ey  wew  dopcwilcU,  uuu 
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Stratified  rocks  Bavc  sometimes  acquired  these  characters  in 
the  vicinity  of  eruptive  rocks.  In  st'veral  localities  of  the  Tyrol, 
the  Triassic  lime«tone  in  contact  with  niehtphyre  \\i\s  bcim  trans- 
formed into  white  marblu  for  a  thickness  of  more  than  five  hun- 
drtnl  metres,  wliile  pyroxene,  spinel,  tourmaline,  and  other  crys- 
tallme  minerals  have  been  devGlo|>ed  at  the  same  time. 

Clay  schists  have  suffered  mineral ogical  transformations  in 
proximity  with  granitic  eruptions.  Even  half  a  century  ago, 
Di»  Boblaye  pointed  out  the  presence,  in  Brittany,  of  fossil  shells 
among  the  schistose  rocks,  which  also  contained,  in  testimony 
of  tho  heat  to  which  they  had  been  subjected,  large  crystals  of 
iciods  minerals,  as  of  andalusite  or  ma<de,  and  staurotitle.  The 
_  upitigs  of  tlie  hittiT  species*  in  the  form  of  a  cross  have  been 
long  nimarked,  and  have  caused  the  name  of  erotsrlft  to  be  given 
to  it.  These  remarkable  modifications  of  the  schLsts,  which  con- 
ftlittitea  sort  of  radiation  around  tho  granitic  flows,  extend  to  di^ 
tancBS  varj-ing  from  a  few  hundred  metres  to  three  kilumetres, 
TliQ  heat  to  which  the  strata  have  been  subjected  by  tho  intrusion 
of  the  eruptive  mass  is  undoubtedly  one  of  tho  causes  of  it;  but 
t)  nations  which  accompanied  the  eruption  of  the 

^f  n  h  are  revealed  to  us  by  incluBions  in  the  mn^s. 

attest  that  water  has  ])layed  a  no  less  important  part  in  it. 

There  is,  however,  something  still  more  remarkable  than  iiu.s 
in  the  phenomena  of  metitmorphi^^nK  Sedimr^ntary  rocks,  occu- 
pying whole  regions,  bear  evidence  of  profound  UKHlificatioos, 
without  its  being  [wj^^ible  to  discover  tho  slightest  eruptive  crop- 
ping out.  One  of  the  most  common  examples  of  this  phenome- 
non is  that  in  which  clay  rocks  have  become  phylhwls.  The  rocks 
of  that  name,  although  they  consist  essentially,  like  the  clays,  of 
fiiUcfilos  of  alumina,  differ  from  them  in  their  coheaiom  They 
n»fuse  to  mix  with  water.    The  strata  of  the  A'  the  Tau- 

nas,  and  other  regions  of  western  Europe,  in  mi  .  -  iiis  miner- 
aloffical  condition  was  first  verified,  belong  to  the  most  ancient 
Keolpgic^i^  ■-;  and  from  that  fact  this  cr  "  is 

tofmlmiK  v'garded  as  exclusively  appcr  ,  it- 

ary  deposits  of  a  very  remote  age.  Hence  the  name  of  transi- 
<iven  them.  It  was  thought  that  in  the  sea 
rs  were  deposited,  following  the  primitive  or 
i«t  beils,  there  continued  to  operate  a  chemical  precipita- 
tes which  were  mingled  with  arenaceous  n  ^  '  i- 
ts.     It  was  subsequently  recognized  that  f- 

rj  comiition  resulted  from  a  transformation  posterior  to 
uUititm. 

Thi»  opinicin  that  thn  mJneralogical  condition  of  these  liods  is 
uce  of  their  antiquity,  T  'irma^ 

.rrfjt.t;.»n^    •  fl  othot  COUlil:  ...  ,  .^.^    ^   ^idoilg' 
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ing  to  the  most  ancient  systems,  do  not  participate  in  these  crys- 
talline characters,  but  in  their  argillaceous  rocks  are  similar  to 
those  whicli  are  found  in  recent  formations.  This  is  the  case  in 
Sweden,  Russia,  the  United  States,  and  Canada.  But  it  has  been 
observed  in  those  places  that  the  strata  have  not  been  strongly 
dislocated  as  in  the  regions  we  have  just  been  speaking  of,  but 
have  retained  their  original  horizontality.  To  this  circumstance 
they  doubtless  owe  their  preservation.  The  mineralogical  con- 
trast between  formations  of  the  same  age  corresponds,  therefore, 
witli  an  essential  difference  in  their  bearing. 

There  are  countries  where  formations  of  less  antiquity  have 
also  suffered  profound  transformations.  The  Alps  afford  funda- 
mental data  on  this  subject.  In  the  face  of  the  rocks  of  different 
ages — Carboniferous,  Triassic,  and  Tertiary — ^which  enter  into  their 
composition,  one  is  surprised  at  the  special  physiognomy  which 
each  one  of  them  presents  as  compared  with  what  we  observe  in 
beds  of  the  same  age  in  other  regions,  where  they  have  remained 
horizontal.  A  general  influence  has,  therefore,  acted  upon  a  part 
of  the  vast  region  of  the  Alps.  It  has  affected  rocks  of  every 
epoch,  even  those  of  the  Lower  Tertiary — that  is,  a  series  of  beds 
many  thousand  metres  thick — ^and  that,  although  eruptive  rocks 
are  very  rare  in  it. 

With  the  mineralogical  changes  which  we  have  just  noticed  is 
associated  a  modification  of  texture  that  depends  ou  the  same 
cause.  It  is  well  known  in  the  slates  as  the  schistose  or  lami- 
nate<l  structure.  The  fissile  rocks  which  it  characterize.^  have  the 
])r()perty  of  detaching  themselves  in  thin  plates — that  is,  of  cleav- 
ing in  certain  directicms.  Observations  made  in  various  countries 
have  d(?monstrated  the  important  fact  that  the  planes  of  cleavage 
are  quite  distinct  from  the  planes  of  stratification.  Instead  of 
being  parallel  to  the  layers,  they  are  frequently  oblique,  and— 
what  is  still  more  conclusive — while  the  planes  of  stratification 
have  been  bent  and  exhibit  a  variety  of  inclinations,  the  planes  of 
cleavage  |:>ursuo  a  regular  direction,  regardless  of  the  most  pro- 
nounced inflections,  and  remain  constantly  parallel  to  one  another. 
This  independence  shows,  besides,  that  the  planes  of  cleavage 
were  produced,  not  only  after  the  beds  in  which  they  are  mani- 
fest were  deposited,  but  also  after  they  had  lost  their  primary 
horizontality.  The  schistose  disposition,  very  frequent  in  the 
most  ancient  fossiliferous  rocks,  sometimes  persists  in  more  recent 
formations,  when  they  have  been  subjected  to  energetic  disloca- 
tions. In  many  localities  of  the  Alps  slates  are  quarried  into  the 
Tertiary  formation. 

An  important  characteristic  of  the  schistose  rocks  is  the  con- 
siderable deformations  which  the  fossils  in  them  have  received, 
as  is  seen  in  the  trilobites  of  the  Angers  slate&    Not  less  fre- 
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qneiiUy*  the  laolluscan  foBsils  called  belemnites  liavn  bf^tm  broken 
up  and  had  their  segroenta  more  or  less  scattermi 

Since  t^         *  - -;toge  structure  haa  been  found  to  [»••  ut'li'pendHnt 
of  the  sir  .on,  the  cause  of  a  geometrical  disposition  so  re- 

markable and  so  general  iias  become  the  subject  of  various  hy- 
potiies^^  It  has  been  successively  attributed  to  electric  effetrts, 
to  terrostrial  magnetistn^  to  the  heat  of  the  globe,  and  to  a  begin- 
ning of  crystal lizatioiL  Exact  observations,  however,  teach  us 
that  the  clwivago  of  stratified  bods  is  related  on  the  one  hand  to 
the  actions  which  have  deformed  the  fossils  in  the  same  strata^ 
and  on  the  other  hand  to  the  axes  of  the  warping  and  the  great 
lines  of  dislocation.  The  phenomenon  should  ni<»st  pri>ljiiMv  be 
attributed  to  mechanical  action, 

The  demonstration  has  been  confirmed  by  some  vt  ry  .simple 
Brimentrt,  Clay  under  compression  assumes  a  leafy  texture  j 
but,  for  this,  it  must  have  a  certain  degree  of  plasticity.  If  too 
drv  ^  "        if  t<x>  wet,  the  lam  imp,  while  they  are  formed, 

ar  I  have  got  mon>  dc*t*isive  i-esults  fnmj  forcing 

ch^  '  ' w,  in  a  jet,  under  hydraulic  pressure.  In  this  case,  very 
w^  «^d  leaflet**  are  produced,  and  that  upon  bauds  of  si>veral 

Di  the  direction  of  the  pressure  and  the  movement     All 

ol  rtificially  laminated  pastes  resemble  natural  schistose 

^  I  iieir  fracture.    In  these  various  flows  of  the  pUistic  miiss, 

Uj  Ijoring  particles  do  not  advance  uniformly.    The  differ- 

m  the  velocities  which  they  acquire  cause  them  Xjo  slide 
_,  ^  one  another;  and  the  schistose  texture,  the  direct  conso* 
qnenee  of  this  sliding,  is,  w^e  may  rea<lily  conceive,  necessarily  dtH 
t^mineil  '  to  the  direction  of  the  flow.    Tlie  deforma- 

tions of  :  the  drawing  out  of  ixdemnites  have  bcMju 

reproduce  in  this  way,  and  thus  experimentally  explained. 

"  i\\  now  consider  how  the  ftu  '  :  ficts  of  t 

pi  !»ly  the  necefwary  action  ot  an  wat«  ^* 

tr*  ical  modiflcations  peculiar  to  the  phenomena  have  iu- 

ouiisc>uii»Iy  taken  place  at  a  higher  ter  ^ ^  re  than  now  pre- 
Taila  on  the  surfiiceof  the  globe.     We  1  conclusion  ujxjn 

the  analogies  of  these  beds  with  the  eniptive  rocks,  and  esix^^ially 
npon  the  presence  of  numerous  anhydrous  silicates,  which  form 
ona  of  their  most  remarkable  features.  The  proper  heat  of  the 
gl  from  the  deei>er  [uirts  toward  the  surface»  the 

•u,...  'A,  in  the  ocean,  at  the  relatively  low  tempera- 

tnro  t  there,  should,  when  they  have  been  covered  by 

ot'  by  reason  of  their 

gr.     .     ........ :_    ...   :..     i.........,^  .  .::..    \     The  superposition 

of  masses  as  heavy  as  are  those  of  some  of  llie  stratified  beds  1ms 
of'       '  *  '  '       after  tit  '      '  '  1- 


ei. 


as»ses,  c- 
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t'i*-  ir.cr<?a5e  of  heat  downward  may  Lave  been  at  a  more  npid 
rat^r  tLan  now.  Thus  the  regular  propagation  of  the  teat  of  the 
'/jAj^t  has  iyren  competent  to  act  up"jn  entire  formations. 

TL»>re  i<,  however,  another  source  of  heat,  at  once  more  imme- 
'iiate  and  more  energetic,  for  the  transformations  with  which  we 
are  ^xrcupif.-^l.  although  it  has  been  long  misnnderstoc-L  Heat  is 
engendered  by  the  mec-hanical  actions  that  hare  left  their  marks 
at  numerous  sjK^^ts  on  the  crust  of  the  globe.  Instead  of  preserv- 
ing the  horizontal  position  which  they  assumed  when  they  were 
dejKj.site^l,  tliese  be<ls  hare  often  been  thrown  up,  folded^  and  con- 
torted in  various  ways;  and  the  resultant  dislocations  are  observ- 
able tlirough  .several  thousand  metres  of  thickness.  At  every 
ht'p,  in  the  Alp«,  for  examjjle,  in  the  face  of  escarpments  where 
tlie  rock  shov/.s  itself  to  the  quick,  the  least  observing  eye  is 
attracted  by  the  boldness  of  the  inflections,  and  the  mind  pauses 
stui>f.-fied  before  the  grandeur  of  the  forces  that  have  produced 
such  effects.  Not  all  the  labor  put  in  play  in  these  colossal 
ujithrows  has  bf-en  emjjloye^l  in  actions  purely  mechanical  A 
part  of  it  has  been  transformed  into  heat,  and  it  is  the  effects  of 
this  heat  that  we  have  been  studying. 

ExjK-rience  has  come  to  confirm  the  last  induction  also.  Clay 
has  l>een  forced  to  flow  either  between  cylinders  like  those  of 
iron-rolling  mills,  or  under  trituration  in  malaxating  tubs,  such 
as  are  used  in  some  brick-yards.  In  either  case  the  rock  is  con- 
siderably heated  up  after  a  very  short  time,  without  subjecting 
it  to  any  material  pressure.  In  these  operations  the  heating  is 
greater  in  proportion  as  the  clayey  part  is  harder  and  more  resist- 
ant. We  have  then  reason  to  believe  that  in  nature,  when  rocks 
more  coherent  and  less  plastic  than  ordinary  clay  have  been  sub- 
mitted to  mechanical  actions  powerful  enough  to  determine  an 
interior  movement,  even  if  it  be  of  little  amplitude,  they  will  be 
found  in  conrlitions  still  more  favorable  to  their  being  heated.  It 
has,  therefore,  been  enough  for  argillaceous  masses  to  undergo  a 
lamination  under  the  effect  of  dislocations  in  the  crust  of  the 
(jartli  for  tlioir  temjjerature  to  be  notably  raised. 

But  heat  alone,  however  intense  it  may  be,  can  not  explain  the 
most  characteristic  effects  of  metamorphism,  nor  the  uniformity 
with  which  tliey  have  been  produced  over  considerable  spaces; 
for  the  condiujtivity  of  the  rocks  is  extremely  weak.  Then,  con- 
trary to  wliat  would  be  the  case  were  the  action  simply  a  calorific 
one,  the  eff<*cts  have  not  always  been  most  energetic  in  the  parts 
in  contact  with  the  eruptive  rocks.  The  water  included  in  all  the 
rocks,  wliotlicT  in  their  pores  or  in  combination,  has  of  necessity 
intcrv(*iicd  as  an  auxiliary  to  the  heat.  The  nature  of  the  min- 
erals proilucod,  of  the  hydrated  silicates,  like  chlorite,  for  exam- 
\o  less  than  the  uniformity  of  their  disposition  in  vast ; 


daurte  tlio  intorvention  of  this  interior  water.  Tlius,  in  this  order 
of  giaoloigfical  phenomena,  when  we  might  have  believed  that  heat, 
liCCompanicHl  l>y  certain  clieinical  actions,  was  the  sole  agent,  snb- 
tarrancan  water  has  also  had  its  part  to  play. 

This  conclusion  re|?arding  the  fundamental  cause  of  metamor- 
phism,  although  it  liad  been  justified  by  observation,  still  needed 
aa  experimental  sanction.  For  that,  the  investigator  should  put 
himself  in  circun  '  ly  as  possible  liJce  those  in  which 

Nature  seems  to  i  :  obtain  the  reproduction  of  char- 

acteristic minerals,  I  have  tried  to  realize  this.  The  principal 
difficulty  in  operating  under  the  enormous  pressure  acquired  by 
tho  vapor  of  water  when  the  temperature  approaches  the  point 
of  dull  redness  is  to  find  walla  capable  of  resisting  it.  Water 
having  been  placed  in  a  glass  tube,  which  was  then  sealed  by  a 
lamp*  this  tube  was  introduced  into  a  second  tub©  of  iron,  with 
very  thick  walls,  which  was  also  closed,  but  not  without  diiBculty, 
at  the  forge.  In  order  to  counterbalance  the  tension  of  the  vapor 
in  the  interior  of  the  glass  tube,  which  might  cause  it  to  burst, 
care  was  taken  to  pour  water  outside  of  this  tube,  between  its 
walls  and  those  of  the  iron  tube.  The  apparatus  was  set  upon 
the  dome  of  the  furnace  of  a  gas-factory  in  contact  with  masonry 
at  a  duU-reil  heat,  in  a  thick  \hm\  of  sand,  where  it  remained  for 
Mveral  weeks.  Under  these  conditions,  ex|ilosiou8  of  extreme  vio- 
lenco  took  place.  The  most  strongly  resistant  tubes  were  thrown 
into  the  air^  bursting  with  a  noise  comparable  to  that  of  a  cannon- 
shot  It  was  not  possible  to  multiply  the  proofs  to  the  extent 
thai  wan  desirable ;  but  those  that  were  made  were  sufficient  to 
roveal  facts  quite  different  from  those  which  we  had  deduced  in 
laboratories  under  ordinary  conditions. 

The  water  acted  very  energetically  upon  the  glass,  which  un- 
derwent a  complete  transformation,  in  composition  and  appear- 
anee.  It  was  replaced  by  a  white  mass,  quite  opaque,  resemblinif 
porcelain,  ^ith  swellings  and  blisters,  the  results  of  softening. 
There  had  been  developed,  at  the  expense  of  a  part  of  the  sub- 
stance, numbers  of  minute  crystals,  colorless  and  limpid  like 
rock^riyatalp  with  which  they  are  identical,  even  to  small  details 
IB  the  formji.  These  artificial  crystals  appeared,  now  isolated, 
now  gruupecl  into  jfeodes  which  it  was  impossible  to  distinguish, 
ev  f'        *      ^ ^  t»  jjjj  dimensions,  from  those  of  nature. 

A  _  same  experiments  des€*rves  no  less  atten- 

tion.  it  is  pyroxene,  which  appears  in  little  green,  brilliant,  and 
tnmsparc: '  tab,  exactly  like  those  of  the  Alps.    For  the  first 

thna  an  a.  is  silicate  had  been  seen  to  be  produced  by  the 

i  of  water.* 


I 


The  acquisition  of  another  kind  of  power  by  water  imder 
such  conditions  was  exemplified  by  the  conversion  of  pine-wood 
into  a  bright  and  hard  black  substance  resembling  anthracite, 
and  consisting  simply  of  carbon  associated  with  small  quantities 
of  volatile  substances.    It  was  shown,  by  its  graunl:  ecmall 

globules,  to  have  passed,  in  the  water,  through  a  ki  iMskm^ 

The  reactions  from  which  these  products  resulted  are  all  the  moti 
interesting  because  they  were  obtained  with  a  very  sr  "  -mtity 
of  water,  hardly  equal  to  a  third  of  the  weight  of  i  ^imor* 

phosed  glass.  Furthermore,  the  new  products  erystalUzcd  at  a 
temperature  considerably  lower  than  their  point  of  fusioa,  It  is 
thus  proved  that  water  highly  supt^rhe-iited  acquires  an  energy 
that  was  unknown  to  belong  to  it.  It  destroys  combinatiuus  that 
were  reputed  to  be  stable,  and  in  the  presence  of  which  it  was  re* 
garded  as  inert;  and  it  composes  others,  among  which  swf^  tha 
anhydrous  silicates.    The  production  of  these  silicates  in  ^4 

of  the  earth  escapes  our  observation,  because  it  requiiVo<-  »- ;u* 
jierature  greatly  superior  to  that  of  boiling  water.  But  it  mtutt 
be  going  on  in  the  depths  of  the  rocks,  where  there  is  no  lack  of 
imprisoned  water,  nor  of  temperatures  and  pressures  incompara- 
bly higher  than  those  of  our  most  potent  experiments.  It  is  hardly 
necessary  to  say  more  concerning  the  application  of  thase  syn- 
thetic results  to  questions  concerning  the  metamorphic  tmuHfor- 
mation  of  entire  regions. 

Other  facts  in  nature  are  explained  in  tl 
First,  they  teach  us  the  origin  of  quartz  in  the  * 
where  it  appears  ever3?where  and  in  the  most  di  versa  biaarijiga 
Have  not  the  veinlets  of  this  mineral,  for  example,  which  traverst 
quartzites  and  phyllads  in  every  direction,  probably  separateil 
themselves  at  the  expense  of  the  incasing  rock,  and  in  the  pres- 
ence of  water  and  heat,  just  as  the  quartz  was  extraf-*  *  *••  tb 
glass  ?    An  action  of  the  same  kind  is  recognizable  in  t  1- 

liforous  veins.    Sometimes  the  temperaturo  there  is  hi;^  b 

for  the  silicates  also  to  be  gejiarateth  The  veins  in  \v.<,,  ..  J^ 
green  emeralds  of  Peru  are  found  associated  with  crystalliaed 
quartz,  calcite,  and  pyrit-es  are  evidently  of  .1 

Thus,  by  going  back  to  ancient  periods^  v 
merous  species  of  minerals  are  produced  coiicerning  v 
gin  the  observation  of  facts  occarri  1 1     '     *  ^ 

Tliese  numerous  minerals,  whether  I  i  f- 

ring  in  various  formations,  are  the  final  result  of  th«  work  <rf 
water,  which  is  found  in  some  way  jttri     *-  -t  ^  -■   -^  ^,^'' 

have  thus  succeeded  in  discovering  tlr 
that  liquid  in  laboratories  which  it  aband- 
^nT*.w,  of  greater  or  less  rfv '-"^^Mfb^  and  r-  ^ 
of  the  rocks.    We  ructed  « 
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whick  it  circnlated,  by  restiges  of  different  kinds  which  permit 
tis  to  rocoastitute  the  various  circumstances  of  its  course. 

Tho  external  features  of  an  organized  being  make  its  constitu* 
tion  known  only  in  an  incomplete  manner.  An  adequate  anatomi* 
cal  study  must  penetrate  to  its  interior  organs  and  tissues.  Thus, 
r  '    '        '  *        '      s  even  if  we  take  care  to  scrutinize  in  tho 

iii  constitution  of  the  country  and  the  con- 

diticms  whore  thoy  issue,  do  not  suffice  to  reveal  thoir  economy 
til  prtcisioa.    TFieir  consUvntly  flowing  columns  of  water,  even 

en  thoy  aro  not  accompanied  with  irrespirablo  gases,  prevent 
our  reaching  their  channels  of  ascent.  In  the  very  exceptional 
cases  in  which  it  is  possible  to  penetrate  below  their  orifices  of 
emergence,  as  at  Bourbonne  and  Plombi^res,  the  curious  facts 
which  wo  observe  cause  us  to  regret  that  we  can  not  descend 
lower.  Nature  seems  to  have  desired  to  with<iraw  from  our  sight 
tlie  actual  workings  of  subterranean  waters,  especially  when  thoy 
Ere  I  tag  minerals,     Wat<*r  is  not  more  rare  than  hoAt 

in  tlii  ....  .^.i  of  tho  interior  of  the  globe.  Even  when  it  does 
not  circulate  in  natunil  channels,  it  is  at  leaift  present,  held  im- 
bilied  in  ''  '  -\    In  clays,  although  combined, 

it  is  not  ,  ing  chemically  than  in  the  frea 

mndition*  Thus,  what  wo  have  obtained  only  with  many  diffi- 
cnltic»ii  in  our  experiments,  the  action  of  superheated  water,  is 
found  vigorously  exemplified  everywhere  in  the  interior  of  the 
roeks,  where  the  effective  resistance  to  enormous  pressures  per- 
Tf"  '*  -  iJization  of  more  complete  results  than  are  possible 
V.  -,ile  apparatus  of  our  laboratories. 

Tho  circumstance  that  heat  stored  in  masses  of  so  little  con- 
ductiJig  power  as  stony  substances  is  preserve*!  for  a  very  long 
limo,  is  eminently  favorable  to  chemical  combination^  and  to 
crystallization.     Nature   possesses    another    superior  r*  :;»3 

ovt?r  man  in  having  extremely  long  lapses  of  time  at  her  ..4.  A, 
Th«  importance  of  this  advant^ige,  in  tho  application  in  which  wo 
are  now  ^  ng  it,  api  ^  linly  from  what  has  occurred  in 

the  Romii:  -.-  ury  of  W  _.  res.  Besides  this,  reactions  which 
go  on  slowly  do  not  require  so  high  a  temperature  as  those  that 
mn  of  Hhorter  duratitm. 

The  study  of  waters  in  their  course  and  effects  in  ancient 
epochii  thus  seems  to  complete  tho  history  and  broaden  the  view 
of  their  subterranean  works.  Here,  then,  a  real  exchange  of  light 
lufeet  place.  The  past  illuminates  the  present  an  much  as  tho 
prasotii  illuminates  the  past.  There  is  nothing,  moreover,  to 
prove  that  phenomena  of  this  chanK?ter  do  not  continue  down  to 
oar  *»wn  days,  W**  have  a  ri^ht  to  l>elieve  that  similar  actions 
Aru  «t  ]  the  reach  of  our 

powi^iv    .    ..  -^  .  . .  ..^  :h  betrays  itfl  ex- 
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istence  through  thermal  springs  and  volcanic  exhalations,  to  all 
appearance  is  slowly  and  silently  engendering  considerable  and 
permanent  effects  in  the  interior  of  the  globe,  and  is  giving  birth 
to  various  minerals  as  it  did  in  former  days. 

In  the  same  way  as  in  our  organism  all  the  parts  of  the  body 
owe  their  development  to  the  support  which  they  receive  from 
the  circulation  of  the  blood,  so  in  the  crust  of  the  earth,  water,  by 
its  incessant  subterranean  circulation  and  its  predominantly  chem- 
ical work,  accomplishes  a  kind  of  vital  action  which  is  i)erpetuated 
through  ages.  May  we  not  justly  apply  to  these  mineralogical 
and  geological  results,  so  worthy  of  our  curiosity  and  derived  from 
a  single  cause,  Leibnitz's  favorite  epigraph.  In  varietate  unUas  f— 
Translaied  for  the  Popular  Science  Monthly  from  the  Revue  des 
Deux  Mondes. 


THE  ORIGIN  OF  HOLIDAYS. 

By  nABLOW  GALE. 

AS  ballads  are  the  essence  of  a  people's  history,  so  holidays 
are  the  free  utterance  of  their  character.  Spontaneity  is 
always  valuable  evidence,  and  holidays  are  in  their  beg:innings 
purely  spontaneous.  They  furnish  psychically  an  excellent  exam- 
ple of  reflex  action.  The  stimuli  which  come  to  us  from  the  outer 
world  of  things  as  well  as  from  the  inner  world  of  sensation  find 
three  channels  for  the  expenditure  of  their  force,  viz.,  thought, 
feeling,  and  involuntary  or  reflex  action.  Man's  position  in  the 
scale  of  life  is  determined  in  general  by  the  projportion  in  which 
stimulus  is  distributed  among  these  three  outflows.  The  less  of 
conscious  life  a  creature  has,  the  nearer  will  it  approach  to  the 
existence  of  an  automaton. 

Now,  though  we  can  not  precisely  construct  the  psychical  life 
of  the  primitive  man,  yet  the  law  of  evolution  enables  us  to  pict- 
ure him  as  exercising  little  reflective  thought,  rather  dull  feelings 
of  the  bodily  pain  and  pleasure  sort,  and  a  comparatively  large 
amount  of  reflex  action ;  so  that  stimulus,  following  the  line  of 
least  resistance  or  greatest  traction,  will  in  a  majority  of  cases  end 
in  reflex  action.  Even  if  the  incoming  sentient  current  does  flow 
on  or  over  into  feeling  and  oven  thought,  the  smallness  of  their  ca- 
pacity prevents  much  egress  through  these  intellectual  channels, 
and  the  restricted  current  must  again  find  its  exit  in  ezpreBsiTe 
muscular  action.  Let  us  briefly  review  the  historical  beginnings 
and  development  of  this  spontaneous  demonstrative  lifeu 
The  primitive  holiday  was  occasional — ^L  e.,  promiifeed 

d  events  of  domestic  or  tribal  life.    Birthit  ** 

hs  are  almost  universally  celebntec* 


wo  jsmsi  remember  that  his  feelingB  connected  with  death  are  by 
uo  means  such  as  oura  Though  tho  pains  of  separation  and  loneli- 
ness have  come  to  be  widely  diff*  'I  from  t ^  '  >  f ul,  gen- 
eroos  foelings  connected  with  thf  ,■  i  tinga  of  le  lifu,  yet 
with  tho  savage  it  was  more  fear  than  affection  which  prompted 
the  propitiation  of  the  ghogt  of  the  dead,  and  a  gift  of  presents  for 
it^  nm  in  tho  future  worUL  The  Pacific  islanders,  Asiatic  peoples, 
African  tribes,  and  American  Indians,  all,  in  one  way  or  another, 
feast  and  ^mTifice  on  occasion  of  the  principal  family  events. 
Among  the  Karons  a  corpse  lies  in  state  three  or  four  days,  amid 
marching  around  to  music  of  pipes,  singing,  lamentation,  and  ath- 
letic gamci**  The  Javanese  have  religious  festivals  for  marriages, 
birthii,  circumcision,  and  for  the  dead.  The  Tongans  celebnito 
their  chief*8  murriage  by  dancing,  single  combats,  boxing,  and 
wrestling.  On  the  birth  of  a  child  the  feasting,  sham  fighting, 
night-dancing,  etc.,  last  for  several  da}'^  among  the  Samoans,* 
Tho  I  '  ^  U  of  newly  made  parents  among  V  '  no 
peopl'  . ,  ^  -  on  the  third  day  after  the  birth  of  s  d, 
according  to  an  invariable  rule,  by  which  the  husband^s  relatives 
bi '          -s,  canoes,  and  foreign  property,  and  the  wife's  relatives 


bi 


mats  and  native  clothes  made  by  the  females.    These 


inu^rcThango  their  gifts  and  leave  the  parents  as  poor  as  before, 
Tho  Malagasy's  ceremonies,  bulbbaiting,  dancing,  singing,  beat- 
ing of  drums,  etc.,  at  circumcision,  last  a  week  or  even  months, 
Tho  Hottentots  have  feasts  of  eating,  drinking,  and  smoking  on 
the  ailmittanre  of  youth  to  manhood  and  womanhood, and  on  occa- 
sioa  of  marriages  an«l  funerals*  On  the  death  of  a  king  of  the 
Ocmgos  t  no  work  must  be  done,  the  natives  stay  at  home,  while 
tho  fields  remain  uncultivated  for  a  month,  A  king's  death 
among  the  coast  negrotis,  Ashantees,  and  Abyssinians,  however, 
is  th<  *   '  '  lawlessness  and  plunder.    The  destruc- 

fckm  *'    ,     ,         ,  i;.  and  sacrifices  at  an  ordinary  funeral 

often  ruin  one  of  these  families.  The  celebrations  of  the  Santals 
iple:  at  admission  into  tho  family,  trilie, and  race; 
iivorce,  cremation,  and  the  reunion  of  the  dead  with 
ihrnr  departed  fathers.  The  funeral  games  of  the  Kirghiz  are 
racing,  wrestling,  and  trying  to  catch  a  coin  out  of  a  vessel  of  sour 
milk. 

Coming  to  higher  types  of  men,  with  more  social  and  political 
coherence,  the  number  and  variety  of  festivals  increase,  Tliey 
oottM  to  be  held  for  domestic  events  alone,  but  are  extended  to 
fuch  tribal  matters  as,  among  the  Abipones,  councils  of  war,  im- 

»-  :  tin  Sociology,"  Ko.  Ill,  Tiblo  XII,  p.  t7,  **  Low«il  Raoet,  Kegri to 

tSp'Mr'f  ^HoMripdvc  Socbtogj.'"  Ko.  IT.  **Afiicui  BMft,**  Uhk  XXTT,  «&d 
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pending  fights,  victories,  birth  of  a  chief's  son,  cluuige  of  name 
(done  at  funerals),  arrival  of  distinguished  visitors,  or  the  procla- 
mation of  a  new  chief.    Among  the  Malagasy  a  grand  feast,  accom- 
panied with  dancing,  music,  and  sports,  terminates  the  ceremony 
of  a  treaty.    The  Mandans  *  hold  a  feast  of  the  bull-fight,  on  which 
depends  the  coming  of  their  supply  of  buflFaloes.     Two  feasts  are 
given  by  the  Hottentots  at  the  installation  of  a  chief  of  a  kraal: 
one  by  the  person  installed,  when  the  men  eat  all  the  meat  and  give 
the  broth  to  the  women ;  and  the  second,  given  by  the  wife,  when 
the  women  get  the  meat  and  the  men  the  broth.     The  Xew-Zea- 
landers  give  great  feasts  and  Olympian  games  to  other  nationa  In 
their  national  pride  to  outdo  each  other  in  prodigality  the  collec- 
tion for  these  feasts  is  begim  a  year  before,  and  the  extravagance 
often  produces  a  famine,  so  that  the  natives  are  obliged  to  leave 
their  settlements  till  their  crops  are  ripe.    Cannibalism  is  simply 
the  Fiji  style  of  an  occasional  feast.    Before  going  into  war  the 
Tahitians  offer  human  sacrifices ;  and  at  the  coronation  of  their 
king  there  is  a  great  religious  festival  in  honor  of  the  monarch, 
whose  girdle  of  red  feathers  identifies  him  with  the  gods.  Different 
districts  among  them  challenge  each  other  to  public  games,  e.  g., 
wrestling,   boxing,   foot-racing,   canoe-races,  spear   and  javelin 
throwing,  military  and  naval  reviews,  ball,  archery,  cock-fighting, 
surf -swimming,  kite-flying,  etc.,  all  of  which  are  also  often  con- 
nected with  religious  ceremonies  or  a  cause  of  national  rejoicing, 
such  as  the  return  of  a  king  or  the  arrival  of  some  distinguished 
visitor. 

The  transition  from  occasional  to  periodic  festivals  is  through 
the  various  harvest  celebrations.  The  Congos  have  a  great  har- 
vest feast  at  the  ripening  of  the  yams,  and  the  Ashantees  cele- 
brate the  same  event  with  processions  and  sacrifices  of  slaves. 
Sacrifices  are  made  to  the  late  village  head  of  the  Santals,  at  each 
stage  of  rice-planting.  Three  great  festivals  are  held  by  the 
Gonds — at  seed-time,  at  harvest,  and  when  the  mhowa  flowers. 
A  feast  is  also  kept  at  the  end  of  a  monsoon  to  the  god  of  rain. 
The  Creeks  have  a  religious  feast  of  four  to  eight  days  on  the 
ripening  of  the  crops.  A  feast  of  first-fruits  is  held  in  January 
by  the  Kaffirs.  At  the  sowing  of  the  rice  the  Dyaks  have  three 
festivals :  in  the  midst  of  the  cutting  down  of  the  jungle,  when  it 
is  set  on  fire,  and  the  blessing  of  the  seed  before  planting.  At 
harvest  are  three  more :  feast  of  the  first-fruits,  of  the  middle  of 
the  harvest,  and  to  secure  the  price  of  rice. 

The  next  stage  in  the  development  of  our  ancestral  holidays  is 

one  of  great  importance.    In  this  one  primitive  astronomy  begins, 

our  calendar  has  its  genesis,  and  domestic,  civil,  and  x>oliticaI  life 

^  assume  something  of  that  order  and  regularity  which 

■iC8r'8'*I>cKriptire  Sociology,**  Na  VI,  **  American  BaoM»"  page  17. 
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dencD  between  man  and  man,  and  gives  stability  to 
customs  and  institutions. 

Wo  can  hardly  ap]  the  meaning  of  th  ranee  of 

notr  moon  to  tbu  i  vn  man.    It  was  the  i  fa  new 

n  of  light  f^  dispel  his  natural  dislike  and  even  fear  of  dark- 
Tbe  old  Hindus  and  the  Arabs  through  the  Syrians  sacri* 
at  new  and  full  moons.  The  Tasmauians  danced  at  full 
tDOon.  One  of  the  earliest  recorded  festivab  of  the  ancient  He- 
brewit  is  that  of  the  new  moon.  This  event  was  regularly  cele- 
brated hy  th»?  chief  of  the  Nr>otka  Columbians,  by  causing  a  slave 
to  bo  killed  to  furnish  a  banquet^  amid  songs  and  dancing,  to  the 
other  chiefs  of  lower  rank.  A  certain  phaijo  of  the  moon  was  also 
ptii  m4>Ht  frequent  natural  periodic  event  to  suggest  the  memory 
of  1  I  at  tin*  hist  moon,  and  were  this  memory  viviil 

enoi  „  ,  ^c  would  be  moved  to  renew  bis  demonstrations* 

Tlie  Uanix^si  laments  bis  dead  from  the  time  of  death  to  burial, 
and  f**^'  '^lis  with         '  '  '        '        Then  a  lunar  moii'' 

clcKitb  '  [>8e  is  *h  rd  in  a  pan,  the  rti 

black  mass  is  powdered,  mixed  with  drink,  and  drunk.  The  fu- 
jieml  wake  among  the  Abyssinians  is  bold  some  months  after  the 
ItmeraL 

^VTien  man*s  memory  grew  stronger  with  his  development^  the 

11^,^  1       1  ..  ^^  i^ions  of  time  acted  as  stimuli  on  his  mind  to 
B.  Lval  events.     The  ancient  Peruvians  feasted 

Bl  month  of  tlie  year,  but  had  their  principal  feasts  at  the  sol- 
Its  and  equinoxes.  To  the  Hoi  grove,  the  alxnle  of  the  family 
pi  or  deceased  ancestors,  the  Hantals  repair  yearly,  to  worship 
tb  dancing,  music,  chanting  songs  in  memory  of  the  founder, 
luid  to  hold  sacrificial  feasts  of  goats  and  fowls.  Each  family 
daDCi.Hl  about  the  tree,  supposed  to  bo  the  abode  of  its  own  god* 
Th-   "'  ^^        'an  annual  feast  of  the  llcud  ut  a  now  m- 

,wh'  «  are  supposed  to  be  present,  and  partake  of 

food  oad  receive  addresses.  Among  the  Kalmucks  four  yearly 
eld:  (I)  New-year's,  lasting  for  several  days,  with 
good  wishes.  (%)  Summer  festival,  with  wrestling, 
luirie-raciiig^  etc,  (3)  **  Consecration  of  the  water,"  when  bodily 
and  spiritual  ailments  of  the  bathers  in  the  water  were  ciir  * 
{\\  "Candle  festival/'  at  beginning  of  winter,  when  ligJits  ar< 
in  the  temple.  The  most  important  and  p<*i>ular  feast  among  tJie 
i-  *^*  N'ow-year,  or  "bathing,*' that  being  the  princi- 
part  nf  mony.    Ten  or  fifteen  thousand  bullocks,  how- 

at  ,  ]  ij]  rl  at  this  time,a]  ^res  are  made  V^ 

a:. .  ...  s.iL*  tjiiilis  of  the  king's  a;.    ,     . ...    Tlie  funeral  t  i  . 
loniee  of  the  Todas  are  usually  celebrated  annually  by  feast ing» 
■  •♦D»jri|Hlf«  Sodology,-  Not  V,  "A^Utk  1U4»*,''  Tabic  XXXVII,  and 
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dancing,  and  slaughtering  of  animals.  Among  the  Arabs  there 
is  an  invocation  of  the  dead^  and  sacrifices  at  the  tombs  of  the 
chiefs  once  a  year.  The  Eskimos  hold  religions  feasts  about 
the  winter  solstice  and  at  New-year's.  A  yearly  celebration 
of  a  tradition  of  a  deluge  is  observed  by  the  Mandan  Indians. 
Among  the  ancient  Phcenicians  moum£ig  rites  were  repeated 
annually. 

We  come  now  to  consider  how  the  more  or  less  artificial  sub- 
divisions of  time  came  to  be  used  for  periodical  celebrations,  and 
ultimately  became  fixed  holidays.  There  appear  historically  ar- 
bitrary days,  such  as  the  three  post-natal  feast-days  given  by  the 
Gond  mother.  On  the  fifth  day  after  the  birth  of  her  child  her 
female  friends  are  feasted,  male  friends  on  the  twelfth,  and  both 
together  again  on  the  thirteenth.  Such  an  arrangement  of  dates 
is  probably  determined  by  the  physical  state  of  the  mother  and 
some  conditioning  social  customs.  It  is  by  division  of  the  lunar 
month,  however,  that  the  development  continues  among  the  more 
civilized  peoples.  A  triple  division  in  Tibet  gave  their  original 
fast-days  the  9th,  19th,  and  29th ;  the  Mongols,  having  fixed  tem- 
ples far  removed,  held  three  successive  days,  the  14th,  16th,  and 
IGth ;  those  of  the  Kalmucks  are  the  8th,  15th,  and  30th,  But, 
when  the  old  Hindus,  Arabs,  and  Syrians  sacrificed  at  new  and 
full  moons,  the  beginning  was  made  toward  the  Jewish  Sabbath 
and  our  Sunday.  The  fourfold  division  of  the  lunar  month  by 
full  and  quarter  moon  religious  or  sacrificial  feast-days  gave 
the  week  and  the  magic  number  seven.  With  the  Babylonians, 
the  7th,  12th,  21st,  and  28th  days  of  the  month  were  called  days  of 
"  sulum,"  or  rest ;  certain  works  being  forbidden  on  these  days. 
This  expression  was  transmitted  from  the  older  Accadians.  Each 
of  these  days  was  consecrated  to  a  different  god,  one  of  whom 
was  the  moon.  Whether  the  Congo  negroes  got  their  frequent 
Sunday  by  a  sevenfold  division  of  the  month  we  can  not  say  posi- 
tively, but  it  is  certainly  very  significant  that  every  fourth  day  is 
with  them  a  general  day  of  rest  from  work  in  the  fields. 

This  process  of  subdi\'ision  is  especially  interesting  to  trace  in 
Semitic  and  Jewish  history,  for  it  shows  the  perfectly  natural 
rather  than  the  supernatural  origin  of  our  "  day  of  rest."  The 
month  is  the  old  sacred  division  of  time  common  to  all  the  Sem- 
ites. The  Mohammedan  and  Jewish  calendars  are  still  lunar.  The 
Semitic  word  "ahalla,"  meaning  "to  greet  the  new  moon,**  was 
used  of  any  festal  joy,  and  became  the  tyi)e  of  religious  festivity 
in  general.  "  In  the  old  Semitic  scriptures  the  new  moon  and  the 
Sabbath  are  almost  invariably  mentioned  together.''  There  were 
"uune  occasional  feasts  which  we  have  found  in  the  life  of 
barbarous  peoples,  much  the  same  eqainootialy  solfltitialy  and 
r  festivals,  so  that  the  permanent  subd 
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qnsfo  ^  ^  ceremonial  and  emotional  race  was  a  most  natural 
progro^  of  their  eulargiag  life*  At  the  middle  of  the  tenth  cent- 
ury B.  c,  there  were^  besides  the  annual  feasts  of  unleavened 
breadi  har^^est,  and  ingatheringy,  those  of  the  new  moon  and  the 
Sabbath ;  and  these  latter  still  retained  their  primitive  character- 
i«tic0  of  joyful  days  of  rest  and  assembly.  In  fact,  owing  to  the 
popnlar  reluctance  to  class  religious  days,  and  particularly  the 
ancient  Sabbath »  as  holidays,  **  we  can  not  refrain/'  with  Deutsch, 
'fram  entering  a  protest  against  the  vulgar  notion  of  the  Jewish 
ibbflth  as  being  a  thing  of  grim  austerity.  It  was  precisely  the 
antrarjr— a  day  of  joy  and  delight,  a  feast-day,  liunoretl  by  fine 
its,  by  the  best  of  cheer,  by  wine,  light*,  ijpice,  and  other 
joy«  of  pre-eminently  bodily  import/'  So  hero  the  same  objection 
dumld  be  ni  '  h  was  anticipated  in  the  caae  of  funeral  cere- 
ieti  and  i  in.     All   primitive  religioiis  ceremonies  and 

lyji,  whether  they  be  in  connection  with  ghost,  fetich,  or  Nature 
lip,  are  of  this  spontaneous  emotional  < '         '' r  which  is  th© 
BDee  of  holidays.    It  is  doul»tle8S  true  tlh  in  thu  course 

o(  the  development  of  a  religion  the  ^pontanoit}  .  and  with 

moro  expreR '■  *  '  '  feeling  and  calm  thought  tin  trii-ious  life  of 
a  people  cr>  -  into  mechanical  forms  and  creeds,  then  au- 

sterity and  ascetirisin  have  dried  up  the  holiday  heart  in  church- 
davfi;  but  when  the  reaction  comes,  and  the  Church  in  fear  and 
horror  calls  us  to  defend  her  acquired  prerogative,  we  are  assured, 
by  Kuch  an  inquiry  into  the  origin  of  her  days,  that  either  the 
and  commandments  must  l»e  pericKlically  modifie<l  to  the 
of  human  nature,  or  that  mankind  will  find  more  radical 
"iltfits  for  it^  sp  ^  r  of  Cli  iw  the 

aMOnty  in  his  it*'thobL  ?  made 

lor  man  and  not  man  for  the  Sabbath/'  We  to-day  see  that  man 
luM  made  his  own  S  ''  '  ;  being  his  own,  he  must  not  and  ofta 
not  bo  kept  from  his  ;♦_♦. 

This  «uggest>i  the  question.  How  has  the  direction  of  holidaya 
come  to  be  taJcen  from  tlie  hands  of  the  p:  *'  ';  mts?  Thean- 
«Wfn»  iff  obviously  found  in  the  course  of  d  ation  and  spe- 

\  >n  which  holidays  have  undergone.    The  domestic  festi- 

V  I'll  included  only  relatives  and  friends,  were  at  first  purely 

H^  ms  with  each  indi\ndual  or  circle.    As  the  ceremoniea 

bocamu  more  elaborate  and  prolonged,  the  father,  eldest  son, 
iDedictne-man,  or  chief  became  director,  until  with  further  elabora- 
tion into  fixed  and  regular  formsVjf  emotional  expression,  there 
the  l>e  of  a  specialized  class  of  prit*sthood.    Wlion 

^  hail  ri  -  ,-  .  i  full  control,  there  arose  the  phenomenon, 
j^markahU*  in  that  it  continues  to  our  own  day,  of  the  priesthood'a 

for  the  ceremonies  and  existence 
Is  taking  on  the  ghai)0  of  croeds 
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and  commandments — which,  however  necessary  as  expedients, 
touch  the  truth  only  most  symbolically. 

The  hint  has  already  been  several  times  offered  that  holidajrs, 
starting  in  the  psychological  way  of  reflex  action,  have  had  their 
growth  according  to  the  law  of  all  growth — evolution,  by  which 
they  have  i)rogressed  from  an  indefinite,  incoherent  homogeneity 
to  a  definite,  coherent  heterogeneity.  A  caution  must  be  inter- 
posed here,  however,  before  the  completion  of  the  law  is  pointed 
out.  It  must  not  be  supposed  for  an  instant  that  the  development 
took  place  in  such  distinct  stops  as  might  be  inferred  from  the 
grouping  of  our  historical  references :  that  domestic  festivals  were 
completely  or  at  all  generally  in  custom  before  tribal  or  national 
demonstrations  came  into  vogue ;  that  only  after  these  were  cur- 
rent in  an  occasional  way  were  harvest  festivals  held ;  and  that  not 
until  the  moon's  cycle  had  been  quartered  did  the  recurring  solar 
periods  become  associated  with  regular  emotions.  On  the  con- 
trary, each  of  these  logical  periods  largely  overlapped  the  next,  so 
that  nearly  or  quite  all  of  them  have  been  contemporaneous  in 
various  degrees  of  advancement.  We  can  only  hold  that,  on  the 
whole,  the  growth  of  holidays  has  been  according  to  some  coher- 
ent method  whose  outline  is  found  to  be  the  law  of  evolution, 

Tlie  completion  of  the  law  is  that  with  the  increase  and  spe- 
cialization of  holidays  there  has  been  a  concomitant  loss  of  emo- 
tion, but  that  the  retained  emotion  has  undergone  a  like  process 
from  homogeneity  to  heterogeneity.  Tliis  is  seen  in  the  fact  that 
though  the  Africans  and  Polynesians  show  that  holidays  began 
as  overflows  of  emotion,  yet  on  ascending  through  the  history  of 
the  Indians,  Asiatics,  Americans,  and  Europeans,  festivals  have 
become  less  demonstrative  and  more  varied  and  restricted  in 
their  meaning.  This  fact  gives  us  the  key  to  the  radical  change 
wliich  has  taken  place  in  the  character  of  our  modem  holidays 
as  compared  with  those  of  primitive  man.  As  man  became  ca- 
pable of  quiet  feeling  and  reflective  thought,  the  various  internal 
and  external  stimuli  were  less  and  less  forced  into  reflex  demon- 
strative action.  Ho  could  experience  joy  and  sorrow,  bravery 
and  hospitality,  reverence  and  worship,  with  an  ever-lessening 
muscular  action.  Most  of  all,  perhaps,  is  the  change  due  to  the 
share  of  stimulus  wliich  went  to  thought.  This  is  first  seen  in  the 
difference  between  occasional  and  periodic  holidays.  The  periodic 
days  added  to  the  pure  spontaneity  of  occasional  days  tiie  new 
intellectual  element  of  association  of  ideas.  Certain  feelings  came 
to  bo  associated  with  certain  phases  of  the  moon  or  seasons  of  the 
year,  the  periodic  recurrence  of  wliich  revived  with  Tfinnnning 
intensity  the  emotions  and  reflex  actions  of  the  original 
ilendar  festivals  came  to  mean  more ;  though  fhi 
(ration,  they  gained  in  thought:  free  gladai 
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Thiis  it  came  to  pass  that  religion  and  the  Church 
appropruitod  so  many  of  Nature^'a  festivals ;  that  the  Roman  Sa- 
tumalia  bocanio  our  prociuus  Christmas,  tho  full-nnK>n  spring 
aqmnoctial  feast  grew  into  our  bc^^^utiful  Easter,  and  the  harvest 
feast  took  the  fonn  of  a  Thanksgiving  service. 

These  changes  suggest  tho  function  and  future  of  holidays  in 
the  light  of  thoir  urigiiL  As  sho^Ti  above,  the  psychical  groveth 
of  man  from  an  emotional  to  an  intellectual  creature  htis  almosst 
entirely  ehangt^d  the  function  of  holiday:^*  Tlie  truest  survivals 
of  tliM  primilivo  emotional  re0 ex-action  function  is  seen  in  thw 
cl  Apni-fooFfi-day  and  oar  moilern  wedding  shows*    But 

th.  ; ,.  *.;^  at  of  association,  which  was  the  genesis  of  our  periodic 
days,  is  of  more  lasting  power.  The  intense  rush  and  struggle  for 
9Si8t4>tice  of  the  modern  world  found  k*ss  time  for  occasional  fes- 
tivikb,  and  so  ncH^detl  more  of  the  periodical  reminders  of  eventa 
which  our  fathers  or  our  ancestors  first  celebrated.  But  we  note 
ti-  "'       '  which  seems  inevitably  to  await 

liM        ^  r  the  day  being  forgotttnij  from 

Iwitig  A  day  of  amusement,  joy,  and  gtiyoty,  set  apart  in  honor  of 
■oate  person  or  in  commemoration  of  some  event,  it  became  a  coa- 
Mcraled  day,  a  religious  anniversary  or  national  festival,  until  it 
iioqiiirBd  the  moilem  distinctive  characteristic  of  a  day  of  exemp- 
tlr—  '-  '  I  labor.  To  be  sure,  a  feast  always  neco  ''  '  '  '  -  :ro 
ft  nary  occui>ations,  but  thin  was  only  an  ;- 

tion  to  the  expression  of  emotioa.     This  function  of  a  **  i  " 

into  prominence,  as  wo  have  noticed,  with  the  A<wt.ii.*us 
ibylnnians,  but  it  naturally  has  only  become  predominant 
a  \  ontly  industrial  age.     For  the  sake,  theu>  of  incul* 

CfttinK puncer*s  text,**  Work  to  live,  and  not  live  to  work/'  if 

for  nothing  ehie,  holidays  still  have  a  claim  to  our  support ;  and 
ii3ple  are  not  so  far  removed  from  barbarism  but  that 
^«some  texts  and  demands,  even  of  nature,  come  to  us 
mow  imperatively  and  efficiently  in  the  guise  of  custom  or  in  tlie 
ft''  '      *  '      '         ^  our  national  h'*'  ^       *        i? 

til  hough  church-fJ   ^  ,  y 

Stimiay^  Ujnd  to  become  secularized,  let  xlb  hold  to  them,  under 
' ''  n,  for  the  sake  of  their  modern  function. 
ly  to  lose  holidays  ?  Not  to  be  too  confi- 
dently prophetic,  but  juclging  by  the  historical  tendency,  we 
wtcmld  aittiwer,  **  Yes  "  and  **  No ''—yes,  as  to  the  distinctive  calen- 
dar *ifnnonfftmtive  days.  With  the  dc^cadenco  of  the  emotional 
fi-  r,  we  found  that  the  function  of  suggtestion  of 

d*  **,r-t..  .;  LhI    thought  remained  and   increancwh 

B<- :-  *  more  to  us,  iK^causo  the  thousand 
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in  increasing  refinement,  and  there  will  ever  be  need  of  a  language 
of  signs,  so  the  height  of  specialization  can  only  end  in  mak- 
ing every  day  a  holiday  indeed.  Not  that  every  day  will  be  free 
from  labor,  or  consecrated  to  a  saint,  but  that  the  intricate  world 
of  things,  of  feelings,  and  of  thoughts  in  which  we  live,  will 
become  so  full  of  ever-present  meaning  to  us  that  their  stimuli 
will  find  daily  rather  than  occasional  expression,  with  a  single  or 
half-dozen  friends  instead  of  a  multitude,  with  shorter  hours  of 
labor  and  longer  hours  of  health,  with  music  rather  than  with 
fire-crackers,  with  ever-thoughtful  kindness  instead  of  formal 
ceremony,  and  finally  with  pure  and  noble  daily  inspiration  for 
living  rather  than  a  funeral  pageant. 


NEW  FACTS  IN  ALCOHOLIC  HEREDITY. 

By  T.  D.  CBOTHEBS,  M.  D. 

SOME  years  ago  I  examined  two  inmates  of  the  Deaf  and 
Dumb  Asylum,  at  Hartford,  who  from  birth  had  distinct 
symptoms  of  acute  intoxication.  Both  were  boys,  aged  nine  and 
thirteen  years,  who  walked  with  a  staggering  gait  and  great  mus- 
cular incoordination.  One  had  a  demented  grin,  and  nodded 
continuously  whenever  he  saw  any  one  looking  at  him.  The 
other  had  a  dull,  vacant  stare,  and  congested,  blear-eyed  appear- 
ance. He  was  very  irritable,  and  sensitive  to  observation,  trem- 
bling with  anger  from  any  little  cause.  These  and  many  other 
signs  of  intoxication  were  present,  and  had  been  noted  from  birth. 
The  parents  of  both  were  inebriates.  These  cases  aroused  my 
attention,  and  since  then  I  have  gathered  many  notes  and  histo- 
ries of  similar  cases. 

Greatly  to  my  surprise,  I  have  found  that  these  cases  were  not 
uncommon,  especially  in  asylums  and  hospitals,  and  also  in  active 
life.  Many  of  them  are  not  so  marked,  and  others  require  some  pe- 
culiar conditions  or  circumstances  to  bring  out  these  symptoms. 

The  history  of  the  cases  I  have  obtained  may  be  divided  into 
two  classes :  one,  in  which  the  symptoms  of  intoxication  are  pres- 
ent all  the  time ;  the  other,  in  which  these  symptoms  only  appear 
from  some  peculiar  circumstances  or  exciting  causes. 

In  the  first  class,  some  prominent  defect,  such  as  idiocy,  imbe- 
cility, and  congenital  deformity,  is  present,  giving  the  case  a  dis- 
tinctness irrespective  of  the  signs  of  intoxication.  Hence,  these 
symptoms  of  drunkenness  are  not  separate  from  other  defects  in 
nhservation.  Thus,  in  a  prominent  family,  one  of  the  Ghildien, 
abecile,  had  all  the  suspicious  hesitancy  of  mannerj  alie  tb^ 
of  a  drunkard. 
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la  m  private  school  for  the  feeble-minded  from  the  wealthier 
_  ,  three  in  fourteen  qaees  HeuI  these  unmistakable  sjTnptoms, 

which  had  not  attracted  attention. 

In  the  home  of  a  former  patient  I  found  a  little  girl,  an  idiot, 

rboso  voice  and  rambling  utterance,  with  int^^nsely  red  eyes  and 

''"^  !   expression,  pointed  back  to  causes  and  r  ta  that 

1  I  been  noticed  before.    Other  defects  and  *l        .-Lias  of 

the  face  and  body  cover  up  these  peculiar  signs  of  intoxication* 

Tbes*  "[lear  after  birth,  or  be  slowly  evolved 

with  i\\K  _  I,  coming  into  prumiuenco  at  or  before 

puberty. 

Of  course,  all  the  varied  phases  of  idiocy,  imbecility,  progreea* 
ive  degeneration,  and  malformation  go  on.  The  presence  of  a  spe- 
cial class  of  symptoms,  resembling  intoxication  so  clearly,  sug- 
geata  a  distinct  alcoholic  causation.  In  the  second  claas  I  have 
noted,  the  alcoholic  symptoms  are  not  present,  unless  from  some 
cciting  cause  (non-alcoholic),  such  as  anger,  fear,  sudden  excite- 

it,  etc.    In  this  class  are  idiots,  imbeciles,  and  defectives  of  all 
det^pMs^  who  at  time^  display  distinct  sigmi  of  intoxication,  which 
^  '  i\  pcritxL     Often  in  these  cases  ap|>ear  the  common 

li  ... ..  ..     ..ud  deliriums  of  intoxication:  also,  the  scmii -paralysis 

and  stupor.  Teachers  and  superintendents  of  asylums  and 
chools  for  this  cla^  *   ^  clearly  the  danger  of  excitement  on 

dfmentji  and  n  s,  throwing  them  into  various  states 

of  mania,  aa  well  as  intoxication.  In  one  instance^  an  imbecilo 
bo]r  would  become  :i  "  !  and  fall  into  a  state  of  intoxication 
if  almrply  watched,  *  d  by  any  cause. 

In  ojiother  case,  an  imbecile  from  his  birth  appears  intoxi- 
cai«d  when  lie  fir!*t  meets  you,  but  quickly  recovers  himself,  and 
all  (hc90  symptoms  pass  away.  The  embarrassuieut  of  meeting 
Sirmngeni  develops  these  signs  of  intoxication.  The  history  of 
ich  cases  uniformly  points  to  inebriate  ancestors.  The  common 
planation  of  the^e  symptoms  is,  that  this  pathological  state  ro- 
the  condition  of  one  or  both  parents  at  the  time  of  concep- 
tlon,  or  some  profound  antenatal  impression.  To  support  this 
Tiow  the  history  of  the  parents  gives  evidence,  and  also,  in  gome 
OOfle^  uliar  form  of  intoxication  in  the  parent  is  seen  in 

thft  r;  .    Tlius,  in  one  case  the  father,  when  intoxicated,  had 

a  delirium  of  agitation,  in  which  he  moved  about  incessantly;  two 
i'  '  *  *  '  fn  him  both  showed  signs  of  intoxication  und 
h  _      i  ion  and  delirium. 

In  another  case,  a  woman»  when  intoxicated,  manifested  hy«* 
*     '     '   '  '    '      >.    She  h£id  an  imbecile  child,  which  almost 

1*!  at  ♦hf'  '^v^hi  of  a  dog,  and  had  all  the  symp- 
Uims  ot  lii  instances  are  on  record  of  pro- 

found iiii^'it.-^iu^xz}  uu  i^t.^  iuu tUer*s  miud  leaving  a  similar  im- 
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pression  on  the  offspring.  In  one  instance  an  exceedingly  nervous 
lady  was  greatly  frightened  by  an  intoxicated  soldier.  She  gave 
bii-th  to  a  boy  that  had  all  the  signs  of  intoxication^  He  lived 
until  tvrelve  years  of  age,  was  an  imbecile,  and  had  all  the  marks 
of  a  person  perpetually  intoxicated;  he  staggered,  and  would 
scream  out  from  time  to  time,  without  cause  or  reason.  Another 
case  is  reported  where  the  mother  saw  her  husband  stupidly  in- 
toxicated for  the  first  time,  and  gave  birth  to  an  imbecile  boy, 
who  was  stupid  and  acted  as  his  father  did  when  X)oisoned  with 
spirits.  It  is  often  difficult  to  trace  these  peculiar  symptoms, 
which  resemble  intoxication,  to  a  similar  state  in  one  or  both 
parents  at  the  time  of  conception ;  but  in  most  cases  the  proba- 
bility of  such  a  state  is  greatly  strengthened  by  general  circum- 
stances and  various  marks  of  alcoholic  defects  and  deformities. 
I  find  myself  forced  to  conclude  that  these  symptoms  are  inher- 
ited as  special  pathological  states,  representing  the  parents  at  the 
time  of  conception.  Why  they  do  not  occur  in  all  cases  is  not 
clear,  but  the  fact  is  beyond  question  that  children  of  inebriates 
bear  marks  of  defective  organization  of  almost  infinite  degree, 
form,  and  variety. 

Beyond  this  range  of  cases  there  is  another  class,  less  common, 
yet  with  a  distinct  history  and  symptoms.  Unlike  the  first  class, 
they  are  persons  who  have  average  brain-power,  and  in  many  in- 
stances are  men  of  genius  and  positive  force,  with  a  peculiar  nerve- 
organization.  They  are  usually  temperate  men,  never  using  alco- 
hol, yet  imder  certain  circumstances,  and  from  some  particular 
excitement,  act  and  appear  as  if  fully  intoxicated. 

In  these  cases  some  form  of  mental  shock  takes  place,  destroy- 
ing the  normal  balance  and  bringing  uppermost  an  inherited  neu- 
rotic defect.  In  some  instances  alcohol  can  not  be  tolerated  with- 
out producing  nausea,  vomiting,  and  extreme  depression  ;  and  yet 
from  some  unknown  cause,  purely  mental,  they  will  suddenly  ex- 
hibit all  the  usual  signs  of  intoxication,  which  pass  off  as  quickly 
as  they  came  on. 

These  cases  come  from  inebriate  parents  or  moderate  drinkers, 
and  have  inherited  some  defective  nerve-organization  which  mani- 
fests itself  in  tliis  way.  I  have  collected  a  number  of  these  cases 
and  grouped  them  under  two  heads — one  of  inherited  toxic  states, 
and  the  other  of  acquired  toxic  states.  In  the  first  class  the  notes 
and  histories  I  have  gathered  will  serve  as  an  outline  for  more 
exhaustive  studies,  and  they  also  suggest  many  new  fields  of  psy- 
chological heredity  not  yet  explored.  The  following  are  histories 
of  some  of  these  cases : 

First  Case.— Joseph  B ,  a  farmer  of  fifty-fonr,  tempermte^ 

a  man  of  character  and  wealth,  who  had  never  used  any  kind  of 

rits,  suffered  from  a  violent  shock  and  alann  from  n 
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He  wos  thrown  out  of  the  wagon  and  only  slightly  bruiBed, 
Lut  could  not  walk  after.  His  face  was  red,  his  voice  jerking  and 
hmtky^  and  hin  hutguage  silly,  and  he  staggered  with  every  ap- 
pearauco  of  a  drunken  man.  He  recovered,  but  was  thought  to 
hare  luscd  spirits.  Some  months  after,  at  the  funeral  of  his  child, 
all  these  an< 7  '  narked  symptoms  of  intoxication  returned,  to 
the  great  m-  lou  of  his  friends  and  family,     A  year  later 

another  similar  attack  occurred  from  the  burning  of  some  out* 

|bi  '  '  /=!  on  his  farm.  A  careftU  inquiry  made  it  clear  that  ho 
L  used  any  spirits,  although  he  had  all  the  signs  except  an 

alcohol  to  breath.  His  father  was  an  excessive  user  of  spirits,  and 
\m  mother  died  of  consumption^biit  could  never  tolerale  the  smell 
or  ixusX^  of  alcohol  He  has  lx>en  gi*adually  bec-oming  weaker  for 
some  ytuirs,  and  is  now  an  imbecile, 

SscoND  Case, — The  treasurer  of  a  large  manufactory,  temper- 
at<9  but  very  nervous,  and  a  hard-working  man,  of  forty-eighty 
I'd  intoxicated  wbi»n  accused  by  the  president  of 

ff;_,  ,.  ,  .'..^  .  ■.  L'juks.  He  was  unable  to  talli  rationally,  and  both 
appearLMl  and  walked  like  one  who  had  drunk  large  quantities  of 
qiirits.  The  next  day  he  recovered,  and  fully  exjdained,  to  the 
Btilfactii)n  of  all.  He  was  ill  for  a  week,  with  some  general  div 
bility  and  indigestion,  then  went  to  his  duties,  became  angry,  and 
had  a  similar  paroxysnu  A  .Hh<»rt  time  after  ati  '  ttju-k  came 
on  at  hi»  iiou.se,  anil  the  pliysiciau  called  it  *  ion  uf  the 

brain*    In  all  these  instances  no  evidence  of  having  taken  any 
E>irits  could  be  obtained.     His  father  was  a  sailor  and  drank 

Tunm  Case, — A  merchant,  of  fifty-eight  years,  lost  all  his 
property  in  a  series  of  unfortunate  speculations.  He  was  much 
deprrflied,  and  went  to  live  with  his  brother-in-law,  a  physician* 
He  had  been  a  temperate  man  from  principle,  and  was  in  good 
health  up  to  his  failure  in  bueiness.  One  day,  on  the  receipt  of  a 
letter  with  bad  news  concerning  some  business  matters,  he  became 
to  all  a]  1.     His  brother-in-law,  the  physician, 

made  a  ^  of  all  the  facts  and  surroundings,  and 

!udc»d  that  this  was  a  case  of  what  he  called  mind-intoxica- 
"*  >5  other  than  alcohol  or  drugs,     A 

1  lence  follow^ed  an  exciting  inter- 

view with  a  creditor.  During  the  two  years  which  preceded  hi« 
deaths  three  distinct  attacks  were  noted,  each  c»ne  lasting  from 
two  to  six  hours.  He  died  suddenly  from  pneumonia.  His  an- 
C^tffiiB  were  both  motlerate  and  excessive  drinkers. 

F'"  •""*•  ''^^E.— A  recent  one,  A  merchant,  in  good  health 
and  ^^  liile  at  work  in  his  conntintr'ronm,  recetvod  a 

dispatch  01  t  Li     i/li     :  o  on  a  sofa  m 
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made  tliis  diagnosis,  althougli  there  was  no  odor  of  olcobol  in  flit 
breath.    He  was  taken  home,  and  remained  in  bed  a  WMk<    Two 

opinions  prevailed:  one,  that  he  had  drunk  n  ^V  "^  *he 
other,  that  it  was  congestion  of  the  brain,    He*l^  »A 

spirits,  but  was  confused  about  the  events  of  the  past.  In  ihii 
case  a  similar  heredity  from  alcoholic  ancestors  was  prr:^-^^ 
These  cases  are  sufficient  to  illustrate  the  clinical  f : 
attempting  to  demonstrate.  I  am  informed  by  good  authority 
lat  during  the  late  war  many  similar  cases  were  noted,  and  wen 
the  subject  of  much  comment  and  speculation.  Thus,  men  wild 
were  total  abstainers  would,  under  the  excitement  of  i 
field,  exhibit  the  wild  frenzy  uf  a  drunken  man  or  bo  .^ 
largely  imconscious  of  the  surroundings.  As  on  ilhi 
noted  officer  at  Antietam  came  riding  back  fnjm  thu 
swaying  in  his  saddle,  and  shouting  parts  uf  soiiirs.  in  a 
drunken  state. 

He  was  a  total  abstainer,  and  had  not  dr  i.i 

had  been  at  the  **  front  ^'  for  hours  under  gl'<:^  ■  f  i*{ 

a  horse  shot  under  him.  His  conduct  was  so  strange  luid  wfld 
that  he  was  ordered  back,  under  the  impression  tb'  *  im  {s* 
toxicated.    Different  surgeons  noted  this  strange   ;  1  istjiif 

^n  many  occasions,  but  in  the  excitement  and  change  of  ^M^ 
could  not  ascertain  whether  it  came  from  the  use  of  spirits  or 
from  some  mental  state.  On  many  occasions  it  was  clear  that  by 
no  possible  ordinary  means  could  spirits  bo  obtained,  tmd  yet  men 
pro\nously  temperate  seemed  fully  intoxicated.  When  the  battle 
was  over  and  a  degree  of  relaxation  took  place,  many  men  wotdd 
exhibit  childish  excitement  and  delirious  iiTi'  ^ 

with  alcoholic  intoxication.    At  other  times,  aft*..  ..  ;.  - , -  , -'"> 

longed  strain  and  excitement,  when  coffee  was  given  frectly,  the 
same  inr^     '    /  ^^  symptoms  of  intoxica' *  ild  appt  '  lis 

termed  *'  Irunk,"    When  these  sy;  is  appear  \\t 

*'  front "  under  fire,  they  were  termed  **  haUU-drunksJ*  Some  fiii?t« 
very  similar  have  been  noticed  in  the  navy,  in  '^  f 

ners,  who  after  a  short  time  of  exciting  work  v 
drunken  men  and  be  obliged  to  go  to  their  berths, 
has  been  noticed  in  persons  who  were  shocked  or 
at  the  time  of  gi'eat  disasters,  A  railroad  h 
formed  me  that  on  two  occasions  he  had  noticed 
apparent  int<jxication  of  railroad*men  who  seemed  to  be  al  fault 
through  an  accident.  The  intoxication  <mjne  on  aft^r  the  mxir 
dent;  but  from  a  most  \    he  wi*  ^  at 
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rown  down  a  steep  embankment.    The  car*side  was  broken  in, 
h  were  thrown  out,  only  a  little  bruii^ed.     In  a  few  mo- 
ue  was  fully  intoxicated.    The  other,  the  narrator,  could 
\%  nndentUind  this  state  or  explain  it  in  any  way.    From  these 
r^  which  I  have  gathered  I  conclude  that  these 
Mjont,  but,  f?*(im  want  of  accurate  observation 
id  the  flifiieulty  of  obtaining  the  facts,  they  ar©  overlooked,    Aa 
r  as  if  -  *>v*  det*^rmined,  I  think  that  every  cane  had  a  prorai- 

tirtil  Ml  of  direct  heredity  from  inebriate  ance8tors»     In 

partial  history  of  some  of  these  causes  Bome  form  of  brain-ox- 
'    n  was  present,  and  the  shock  or  paralysis  brought  to  light 
\  iai   patholct^cal   symptoms   of   alcoholic   poisoning.      It 

Lonid  be  fooliiih  to  deny  that  this  was  a  Kpociul  nerve  and  brain 
I  *^  -*  transmitted  from  the  parentj?,  and  only  came  to  light  from 
m  of  «ome  particular  cause. 
the  case  of  a  total  abstainer,  who,  during  some  etate  of  ex- 
ent,  manifested  all  the  symptoms  of  intoxication,  where  be* 
ond  doubt  he  had  not  used  any  form  of  alcohol,  and  where  ine^ 
*e«l  in  the  ancestors,  it  would  he  a  most   reasonable 
r   .  1  to  infer  an  origin  in  heredity,  which  burst  into  ac- 

■vity  in  obetlience  to  some  unknown  exciting  cause,   JYom  this 
f   '  !        '    '  fart  up,  which  futurt^  observa- 

Liiie,     I  think  thcso  cas'_»s  are  of 
oiame  class  as  idiots  and  imbeciles^  with  special  symptoms  of 
loahoUc  pr^  T,  as  ft  direct  horcMlity  from  the  parents:  any 

iffiereiioe  b  4*ly  in  the  fact  thnt  these  npccitil  pathological 

iisfcM5t«  arc  dormant,  but  only  appear  from  the  action  of  some 
eculiar  cause.  This  seemingly  represents  the  conditions  of  the 
ttroatsat  the  time  of  conception  or  some  antenatal  impression. 
'h©  BDCond  class  of  acquired  toxic  states  have  less  of  mystery. 
Old  are  more  common.  They  are  of  the  class  of  men  who  have 
eeo  inebriates  or  intoxicated,  and  have  become  total  abstainers, 
lat  from  the  same  unknown  cnuse*^  suddenly  manifest  all  the  old 
ignjf  of  intoxication.  Some  factm*  of  here<iity  is  present,  and 
oiwibly  some  nerve-tracts,  along  which  abnormal  energy  has 
'iH  past,  may  come  into  prominence  again* 
•s  will  bring  otit  these  facts : 
r  Cask. — Thi?  superintendent  of  a  factory,  a  man  who  had 
I  '         *      'M-r  for  fifti^en  y oars,  his  conduct  and  char- 

h,  was  engaged  to  be  married,  under  cir- 
it  promise.    Tlie  day  of  the  we<ldiug  the  bride 
li'  I,  warning  her  against  him.  «gaying  that  he  was  a 
*T  and  ak-wl  mxwx  othi?rwise.    Tliis  she  sent  to  him  by 
lAXid  <•  rother*    Aft+*r  reading  it^  he  showed  all  the 

of  in  ^>  ^*t'^  *r,.T,t  to  be<l,    Tht»  %vpdding  was  post* 

a£id  i  so  positively  his  innocence  that 


I  was  called  to  give  an  opinion.  An  axaminatioa  indicate  (hat 
this  waB  some  condition  of  shocks  or  sudden  congestion^  in  which 
symptoms  of  intoxication  upijeared*  also  bis  a:s»€trtiou  uf  not 
having  drunk  was  literally  true.  A  histoi*y  of  moderato  and  ax* 
cessivo  drinking  was  noted  in  hiB  parents. 

Second  Case. — A  clergyman,  with  a  marked  history  of  h^ 
redity.  He  was  under  my  care  for  five  months,  when,  one  day,  a 
brother  clergyman  paid  him  a  visit,  and  no  doubt  talked  very  »^ 
verely  to  him  of  the  sin  of  dnnkmg.  I  found  him  a  Khort  time 
after,  in  bed,  with  all  the  symptoms  of  int^jxication*  Ho  had  a 
childish,  idiotic  expression,  and  was  in  a  semi-dcllrious  sts^e*  Ho 
remained  in  bed  two  days,  and  had  all  the  api>earanco  of  oni?  who 
had  suflfered  from  alcoholic  poisoning.    This  was  thr  '»- 

nounced  case  I  had  seen,  and  could  not  be  mistaken*  TL  :  .^ju 
emotional  excitement  precipitated  him  into  the  pathologii:al  stale 
of  intoxication. 

Third  Case. — This  case  wxi.s  sent  to  mo  for  an  opinion  as  fol- 
lows: 

A  noted  temperance  lecturer,  foi*merly  ;  u 

yeai's  or  more  had  been  an  abstainer.    One  *  r- 

ing,  he  was  given  a  dispatch  from  his  wife»  announcing  Iht^  latol 

illness  of  a  child.    He  drank  a  glass  of  water»  n-  '    •• *  ^  m 

explanation  to  the  audience,  became  confused,  si ;:  A 

like  a  man  rapidly  becoming  intoxicated.   He  w«is  li.  irom 

the  stage,  and  laughed  and  shouted  in  a  maudlin  \  "n- 

dience  supposed  that  he  was  drunk,  but  all  the  v  s 

showed  clearly  that  no  spirits  had  been  taken. 

These  cases  are  most  strikingly  confirmed  in  many  ways,  and 
especially  in  circles  of  temperance  reformers^  One  man  of  my 
acquaintance,  after  an  eloquent  lecture  of  an  ho  h 

he  most  dramatically  portrays  the  conduct  and  u 
briate,  will  go  to  his  room  and  be  practically  intaxioittKl  for 
time,  or  until  he  can  procure  a  few  hours'   '  "^"^  '  »^^ 

been  an  inebriate,  but  for  the  past  five  yeiu  ig 

on  inebriety  with  great  power  and  skill.  He  has  hmn  in  tho  Fm- 
hibition  campaign,  and  lectured  for  months  "  ''"      '^^    ^ 

phases  of  drunkenness  are  called  *' queer  hi  ^ 

and  are  guarded  from  observation-    When  the  lecture  is  iiver^be 

retires  at  once  to  his  room,  and  will  not  ^         *''  — *  ^-^  -n* 

ing-    In  another  case  a  man  of  talent  an  r, 

who  had  druuk  to  great  excess  for  ten  j '  »© 

a  lecturer.     Ho  told  me  that  often  th«  -o 

strong  that  he  could  only  resist  it  by  ha  ;>- 

port  unity  to  talk  or  plead  for  temperance.     1  ^  i- 

eatfnl  in  his  extravagant  enthusiasm  and  di .    ,.  .  ^ 

vUs  of  drink.    After  the  lectur©  was  over,  ha  w 


and  had  all  the  foelings  of  one  who  had  just  suffered 
from  intoxication.  The  psychological  student  will  find  a  rare 
field  of  study  in  the  temperance  meetings  of  the  day.  particu- 
larly  where  they  are  conducted  and  addressed  by  reformed 
inebriates. 

These  farts  are  along  the  line  of  every  day's  ohservation,  and 
mm  sustained  by  many  collateral  evidences.  Beyond  this  are  still 
further  ranges  of  (iwts,  on  the  same  psychological  field,  less  com* 
mon  and  more  obscure. 

A  pathological  state  has  been  observed,  which  I  call  imcon- 

"    IS  imitative  inebriety,  where  persons,  from  the  influence  or 

igion  of  the  surroundings  or  some  unknown  factor,  are,  to  all 

intento  and  purposes,  intoxicated.    Here,  as  elsewhere,  a  strong 

^ti"    '        im  f»f  heredity  exists,    I  present  the  notes  of  two  cases 

M  re  sent  me  by  accurate  and  very  competent  observers. 

Onet  J.  H ,  was  a  lawyer,  a  delicate,  nervous  man,  employe<l  iu 

the  Stale  Department,  where  a  monotonous,  exact  range  of  duties 
bod  hmn  pi->rforme<l  for  many  years, .  He  was  unable  to  u.se  spirits^ 
frem  the  hea*hK*he  it  produced*  Although  his  father  was  an  in- 
ebriate, he  never  could  or  would  drink  any  form  of  alcohol.  He 
was  a  society  man,  and  »j>ent  his  evenings  at  the  club.  For  sev* 
eral  years  past  it  was  noticed  that,  after  an  hour  or  more  spent  in 
company  of  men  who  were  drinking  to  intoxication,  he  would 
laka  on  their  condition,  and  like  them  become  intoxicated.  He 
would  be  with  them  hilarious  or  stupid,  and  use  only  cofftHJ  mod- 
erately, while  the  others  drank  wine.  Sometimes  these  statas 
Would  jTO  so  far  ajs  to  make  him  stupid  and  unable  to  walk,  and 
lie  W'  *  '  '1  the  n  *  "  '^  uf  a  guide  and  carria^^e  to  get  home. 
The  I  •min^  )i  1  have  a  headache*    These  occasiona 

ware  at  first  infrequent,  then  grew  more  common,  until  at  pi*esent 
h  '  :         iu  an  hour  in  the  company  of  any  frienil  who  is 

i.  out  appearing  and  acting  like  him.    He  is  called 

by  his  friends  tlie  **  cotTee-drunkard,"  for  this  reason,  He  will 
ba  as  stupid  as  any  of  them,  and  yet  use  nothing  but  coffee.  He 
W*n!d  full  into  this  state  more  slowly  if  strangers  wore  present^ 
ti  i'S  not  at  all,  depeniUiig  on  some  internal  force  that 

l/iv  .  viii .m  froHi  giving  way.     He  affirmed  that  the  sensation 

very  pleasiint,  and  he  did  not  realize  his  own  condition,  but 
always  conscious  of  enjoyment*  until  the  party  brtike  up  and 
he  went  home,  when  a  feeling  of  misery  and  disgust  came  over  him. 
The  physician  who  examined  him  in  these  states  considereil  that 
hawasaperf  ier  of  the  mental  surrn  "  ut 

after  a  certa      ,  gave  himself  up  to  a  sj"  '  ic 

iaflaeace,  making  him  do  anything  that  the  others  did. 

S>  f*  '        dthy  farmer  a ji'  '  .n 

He  formed 


55* 


THE  POPULAR  Se/EM 


hard-drinking  man  in  the  same  body,  and,  after  hmng  In  lite  com- 
pany for  a  few  hours,  would  walk  and  talk  1  i*  Ho  would 
talk  foolishly^  and  stagger,  and  act  identica..^  ;,„.,  htm;  bat  if 
called  away,  he  soon  recovered  and  was  as  before,  yet  in  hiit  com- 
pany he  used  no  spirits,  and  only  occasionally  80<la.  T^  n 
intoxication  grew  on  him,  and  he  seemed  to  fall  inlu  _  in 
any  drinking  party  where  several  were  intoxicated.  Ho  was  not 
aware  of  his  liilarity  or  stupidity  in  drinking  company,  ^  W 
remembered  that  ho  could  not  use  spirits.  He  was  r*'|  t*> 
be  intoxicated  in  the  papers,  and  could  with  great  difficulty  make 
any  defense.  He  is  still  in  office,  but  has  learned  to  k*  17 
from  all  drinking  men  and  state  dinners  where  win«  an  w- 
cated  and  hilarious  drinkers  are  i>resent.  A  hereditary  taiiK  of 
both  insanity  and  inebriety  was  present  in  his  case.  I  have  made 
another  group  of  these  cases,  that  brings  out  8omo  fuct^  »oeii  in 
other  circles  of  life.  They  are  cases  of  reformed  mou  who  tthow 
signs  of  intoxication  from  the  contagion  of  others  who  aro  iiitaxi*>^ 
cants.    The  following  is  an  example  : 

A  prominent  military  man,  who  had  drunk  nv  iring 

the  war,  and  had  abstained  from  that  time  on,  \\X-,    -  r.^r  a 

dinner  with  his  old  comrades,  where  most  of  them  were  ini  i, 

suddenly  became  hilarious,  made  a  U^*  '  ^  k 

in  his  chair  in  a  drunken  .state,  and  ^^  r» 

stupid.    He  had  not  drunk  any  spirits,  and  had  only  used  « 
and  water,  and  yet  he  had  all  the  symptoms  of  tb<       '  y 

his  was  intoxication  from  contagion — the  favoring  N'  n 

prepared  long  ago  in  the  army.  Another  ca^e  was  thai  nf  a  man 
who  had  been  an  inebriate  years  ago,  but  had  ref  ^  V  Hit  was 
recently  elected  to  office  and  gave  a  dinner  to  sonii  .   Amon^ 

them  was  a  physician,  who  has  been  greatly  interested  in  them 
studies.  He  sent  me  a  long  report,  the  substan  •  ■  •  -  i.  ».  .-i-ig 
this :  On  the  occasion  referred  U),  many  of  the  ♦> 

partially  intoxicate*!,  and  the  host,  who  drank  not  hi  r. 

became  hilarious,  and  finally  stupid  with  thenu  lU  ..  |  ...  to 
bod,  with  every  sign  of  intoxication,  but  recovered,  and  next  morn- 
ing had  only  a  confused  notion  of  these  eventa    'I 

curred  four  years  ago.    A  reformed  man,  of  twelvi  y .      , , 

went  on  a  military  excursion  with  a  drinking  company,  and. 
though  he  drank  nothing  hut  b  >  *         ! 

cated  as  the  others.    This  event  w  ..  t 

and  loas  to  htm,  socially  and  otherwitjo,  althuugh  he  \ 
otT  iifirmed  his  statomentii,  that  he  did  aai  taUu*  any  i^yiriis 

at  ijLV 

In  these  cases^  as  in  the  others  mentioned,  tiro  cci 

f*nt:  one.  invr'  ■  '       -  -    -         '     -  '  -  — 

1,  which  n 
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the  otliofp  In  which  this  particular  alcoholic  state  had  been  ao 
quired,  and  more  ri?adily  responded  to  conta^ous  surroxindiiigs 
tb  ■         '  H.    In  both  cases,  unduubteiJly,  heredity  was  present, 

bit  M?r  8ome  pre vjous  pathological  state  existed.     WTint 

form  of  bralu  and  ner\'e  defect,  and  what  circumstances  and  con- 
dir  *  Mied  to  develop  this  s|>ecial  pathological  state  mu^i 

b*  1  ID  tlio  fature.     Along  this  line  are  many  psycho- 

logical iiu^Xn^  of  ^oat  interest,  that  throw  light  on  other  mental 

'  *    '     T' ,  ac!tori!i,  who  essay  to  represent  insanity  or  inebriety, 

in  proportion  as  they  inherit  a  nervous  organistation 
prodiiiposing  them  to  these  affections.  A  single  glass  of  npirita 
may  awaken  a  lat^jnt  nerve  defect,  and  soon  after  merge  into  in- 
ebriety. So  the  effort  to  imitate  the  manner  and  conduct  of  an 
in^  .1  person  may  give  impress  and  direction  to  an  organism 

th.-:  .......  be  i>*:*rmaneDt, 

An  actor,  greatly  prai«ed  for  his  skill  in  '*  Hamlet "  was  obliged 
f  lei^  for  the  reason  that  this  character  was  becoming 

int.  -:  .     as  to  suggest  insanity  at  an  early  day.    A  man 

who  acted  the  part  of  a  drunken  man  was,  after  a  time,  so  com- 
pleldy  in^  1  as  to  be  unfit  for  his  part.    He  could  not  use 

spirits,  aij  I »  give  up  this  part  of  the  play,  for  the  same  rea^ 

0OQ  as  mentioned  above.  A  remarkable  incident  came  to  my 
notice  along  this  line,  A  temperance  writer,  of  great  power  and 
vividness  of  detail,  said  that  he  livetl  all  the  details  of  the  hero  he 
WM  describing,  in  his  own  mind.  When  the  character  was  intox- 
icate<I,  he  had  all  the  symptoms,  and  had  to  go  U^  bed  after  writ- 
iiig  that  the  hero  did  so.  He  sn(Tere<l,  was  exhauster],  liad  pain, 
m  ony,  wiis  joyous,  liappy.  contented,  and  Uvf?*!  over  every 

m»  M.  ..  .iit'h  he  described*  This  man  was  strictly  temperate,  but 
had  a  drunken  father,  from  whom  he  inherit^l  a  peculiar  uervouf 
•^f  t  gave  him  power  to  realize  the  toxic  state  from 

all V  himself  into  it  more  perfectly. 

He  siiys  that  it  would  impair  his  health  to  write  more  on  this 

&mt%for  *  nld  be  intoxicated  most  of  the  time  ^v'    '       ^  <ting. 

ly  of  1  ites  may  be  termed  emotional  tran«  a^  and 

in  some  future  time  will  be  the  subject  of  some  very  curious  and 
wond*    '  1       vchological  discoveries.    Those  who  o!r  '  n- 

ales  c  . .  find  them  literally  encyclopaedias  of  y  .1 

fiictp  that  can  not  be  understood  by  any  present  knowie<ige  of  the 
subject  For  instance,  reformed  men,  or  those  who  have  recently 
stopped  the  use  of  spirits,  can  not  safely  listen  to  a  recital  of  the 
iuffennga  and  struggles  of  others  to  become  temperate,  without 
li^>*^*"  /.rt  Home  form  of  mental  shock  that  is  fatal  to  their  own 
r*  H-     Tlifi  more  vivid  and  accurate  the  struggles  of  a 

druui  d,  the  more  certainly  the  will  of  the  hearer 

i<  «*»  iMrtMl  impotent  to  help  itself,    Temperonco 
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leoturersj  who  hope,  by  painting  the  horrors  of  dritik  «o  vtr- 
idly,  to  deter  any  one  in  tho  audience  from  fjUUng  in  Qm% 
way.  are  deceived,  and  produce  the  very  effect  they  seiak  to 

remedy. 

In  the  same  way,  the  sight  of  an  intoxicated  man  prodnc^i  a 
dangerous  form  of  excitement  in  the  mind  of  the  refonr  ~  "^  if 
this  should  last  some  time  it  would  react  in  the  same  i  a* 

I  have  embodied  many  of  these  curious  facts  in  a  paper,  with  the 
title  of  ''Mental  Contagion  in  Inebriety/' publLshetl  in  tlie  *^  Aliens 
ist  and  Neurologist*'  of  October,  1884  In  this  brief  glance  of  the 
subject  I  have  endeavored  to  bring  out  the  fact  tluit  st;i^  n- 

toxieation  are  found  in  inebriates  and  defectives  that  hr ,.oJ 

inheritances  from  parents.  The  organism  has  received  a  positivt 
permanent  impression,  from  which  it  never  recovcn*.  *  '  \i 
this  pathological  state  of  acute  poisoning  from  alcoh*  -jo 

covered  up  by  other  defects,  and  only  come  out  from  the  applicft* 
tion  of  some  peculiar  exciting  cause.    I  have  called    ^  '    e 

class  of  cases,  that,  from  some  exciting  c^usc»,  su«i         _  ae 

to  all  appearance  intoxicated,  although  they  have  not  used  spirita 
An  iiiherited  predisposition  to  tliis  form  of  defect,  from  inefanfili 
ancestors,  is  present  in  these  cases.  Also  a  class  of  men  who  have 
been  total  abstainers  for  a  long  time,  who,  under  Eiimihir  condi* 
tions  of  excitement,  ajipear  intoxicated. 

I  have  described  a  class  of  cases  where  the  intoxteatiois 
purely  from  mental  contagion,  appearing  in  persons  who  have  1 
previously  drunk,  but  were  temperate  at  this  time.  Un  Joubt^dlj^ 
conditions  of  heredity,  unknown  at  present,  control  and  govMft 
this  condition.    It  will  be  clear  from  this  oul'  ug  of 

facts:  (1)  that  symptoms  of  alcoholic  poisoning  I L-  _  m^-iM 

a&  evidence  of  tho  immediate  use  of  alcohol ;  [ij  that  the  ear*  - 
use  of  alcohol  leaves  a  p*  '    -  '    '        '  the  bram« 

which  will  go  do^Ti  into  i  .It  WMJ 

be  concealed  for  a  lifetime  in  the  child  of  a  drinking  parent,  birt 
at  any  moment  may  come  to  the  surface,  from  t^  -  ^  i  .•  -{ 
its  a|)ecial  exciting  cause ;  or  it  may  appear  in  lu 

of  defect  that  can  l>e  traced  back  to  the  injury  from  iho  toxic 
action  of  alcohoL  In  brief,  the  range  of  facts  th'^*  "  '  '  -  '^  tii 
this  point  are  truly  bewildering,  and  their  d  '.e 

laws  which  govern  them  is  the  great  faturo  rtsitui  l\ir  uiVf«^ 
tigation. 

This  grouping  of  general  facts  which  I  have  prcwon' 
preliminary  sun^ey  in  a  new  country,  are  mitroly  liUi(liiiiU*k6  fPT 
other  and  more  accurat-e  studies. 

This  is  the  field  into  which  ispeciallHts  prD»}  forward  wiih  in- 
vu  ,,  -^         ;  ^  ■ . : ,_,,        ■  ^^  ■,.  •   -^  ,-  V  •  :,  ^     "  :'  4 

di  ■    ^^  ,g 
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from  unknawti  caoBes,  moving  in  nnknown  orbits  and  about  tin- 
Iniown  centers  *  alno,  with  equal  confidence,  that,  not  far  away, 

ety  and  its  oviU  will  be  understood,  treated,  and  prevented, 
itively  as  any  other  disease. 
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CONSIDERINQ  that  nearly  forty  years  ago  I  did  my  l>est  to 
prov«  the  noecssity  of  exaniinatious  f or  adniiBsion  to  the  civil 
Service,  it  will  Ik«  believed  that  I  did  not  sign  the  foregoing  pro* 
HiUMnth  a  light  heart.  Before  tho  Indian  civil  service  hml  been 
l&Mim  ofjen,  and  before  Sir  Charles  Trevelyan  had  carried  his 
?eform  of  the  civil  service  in  Englanii,  I  was  allowed  by  the 
then  editor  of  the  *'  Times  "  to  publiwh  several  letters  signed  **  La 
CarriJ^ro  Ouverte,**  in  which  I  said  all  that  could  be  said  against 
appointments  by  patronage  and  in  favor  of  examinations. 

Nor  should  I  wish  tr»  withdraw  now  any  of  the  argument* 
which  I  then  mivaucod,  I  hohl  as  strongly  as  ever  that  appoint- 
ment by  patronage  is  too  mnch  for  human  nature.  But  I  believe 
the  time  has  come  to  examine  th«'  nHtions^  t  '    n, 

and  to  n»dure,  if  possi!*h:%  the  <  ih,  in  n  h 

rwil  good,  they  have  produced-  The  present  system  of  perpottial 
e^  M'*n,in  spite  of  all  the  good  which  it  has  do!       '      la 

i^  mned.  so  far  as  our  public  schools  and  univcr  ro 

ejoDcemwl^  by  two  facts  which  can  not  \m  contest<*d;  viz.,  (1)  tiie 
numlier  of  men  who,  after  having  spent  six  years  at  a  public 
school,  fail  to  \aism  the  matriculation  examination  in  college,  or 
the  little-go  examination  in  the  university;  (2)  the  number  of 
men  who,  after  having  taken  a  degree  at  Oxford  or  Cambridge, 
can  not  pa.*^  the  civiUservice  examinations  without  si)ending  a 
year  or  two  with  a  crammer.  These  facU  speak  for  themselves. 
I  wish,  indeed,  that  I  harl  time  to  go  fully  into  the  subject,  but  I 
have  not  at  present,  and  I  must  be  stitlsfied  with  giving  my 
g-         ''  "        '  'Msupp'  "n  my  mind. 

I  and  ei  ,  all  real  joy 

in  study  ©ecnus  to  me  \o  have  been  destroyed  by  the  examinatiomi 
a(iiiowe«^  V  '  "'  ig  men  imagine  that  all  their  work  haa 
but  one  <•  them  to  pass  the  examinations.    Every 

book  they  have  to  read,  even  to  the  number  of  pages,  is  pre- 
icribed.  No  choice  is  allowed;  no  time  is  left  to  look  either 
right  Of  left.  What  is  the  result  ?  The  required  number  of 
paget  is  got  up  under  com]mlsion,  therefore  grudgingly,  and 
after  the  examination  is  over  what  has  been  got  up  is  got  rid  of 


jaiii  like  a  heavy  and  useless  burdeu,    Natliiug  is  t!0!ivprtf»fl  tn 
succum  ei  sanguintm.    The  only  thing  thwt  seems  to  li 

an  intellectual  nausea — a  dislike  of  tho  food  swiiUow*.'!  i^^^ivf 
compulsion. 

The  mischief  done  is,  I  believe,  most  serioua.  It  will  poiaoi 
the  best  blood  of  England,  if  it  has  not  done  bo  already. 

It  is  the  best  men  who  suiTer  most  from  the  sy^m  of  per- 
petual examination.  The  lazy  majority  has,  lb  -fv 
fited  by  it,  but  the  vigor  of  the  really  clever  aiiii  ..  ..  )-| 
has  been  systematically  deadened.  Formerly  some  of  my  donr 
young  friends  were  what  is  called  idle  at  OxT  '  '  Timng 
their  hours  of  idleness^  which  mostly  meant  <li  '  oiUng 
and  thinking,  they  grew  into  something^  they  became  dillenml 
from  others.  Now,  my  young  friends  seem  all  'V  "  *1r 
excellent,  but  so  excellent  that  you  can  hardly  itj 
other.     What  is  the  result  ? 

We  have  excellent  members  of  Parliament,  excelleuL  juii^ea, 
excellent  bishops,  excellent  generals ;  but  if  we  want  to  knnw 
Who  is  Who!  we  must  often  consult  a  Red-B«>ok.    F  19 

losing   its  intellectual  athletes  who  were  a  head  and  m 

taller  than  the  rest,  and  used  to  be  looked  up  to  aj*  born  I 

mem     And  if  history  teaches  anything,  it  te:  at  00 

country  remains  great  without  really  great  tiu  »  f.^ir 

men  different  from  the  rest 

I  am  asked  what  remedy  there  is.    In  the  un  l 

believe,  a  remedy.    Let  there  be  two  sets  of  exaji  r 

clever  and  studious  men  who  promise  to  take  high  honors,  ar.*  i !  ^ 
for  the  many.     For  the  latter  the  exan  ^  a 

what  they  are  now.    Only  the  degrees  m  _  ^e 

name  of  the  university,  but  in  the  name  of  the  dilferent  coUoi;^ 
For  the  former  there  should  be  a  real  matriculation  exn-  '  •  na 
held  by  the  university,  not,  as  now,  by  the  colleges;  ;  v 

after  three  or  four  years,  a  final  examination  might   i  c 

real  academic  honors,  allowing  great  latitude  iu  the  eu.^  *' 

examination. 

Much  depends  in  all  this  on  i  rn.    In  !  -i 

examiners  are  young  men,  in  G...i...,.j   ..i^yaro  iu..  1 

The  professoreH  ordinarii,  who  alone  examino  far  aco 
grees  in  Gorman  universities^  try  to  fi  '  « 

have  learned  and  know;  uur  3'oung  exai  ut 

on  finding  out  what  candidates  do  not  know.    Add  to  ckt 

in  some  cases,  though  rarely,  »  "  ,9 

persons  who  have  crammed  thei  i- 

d  how  human  natui*e  is  tried  in  that  procefls, 
'  —-  ho. 

ard  to  the  civil  wjrrice-  I  know  no  . 


COUMENTS  ON  THE  ^^  SACRIFICE  OF  EDUCATIONS   557 

competitive  examinationB.  Competitive  examinationBy  bowover, 
might  be  toned  down  to  a  miniinum,  and  a  year  of  probation 
might  possibly  be  substituted  for  the  final  and  decisive  *  i* 

tion*    I  Ray  possibly,  for,  as  is  well  knotvn,  wo  havo  *»  u 

think  of  "  Take  care  of  Dowb/' 

Two  things  seem  to  me  necessary:  (1)  A  careful  supervision  of 
miners*  If  the  examinations  are  to  remain  in  the  hands  of 
iho  youngest  members  of  the  university,  their  report  should 
be  made,  first  of  nil,  to  the  respective  faculties,  and  after- 
only,  when  approvtnl  by  tlie  faculty,  to  the  vice-chancellor. 
Thi?  nece*>8ity  of  this  has  been  shown  by  recent  experiences  in 
India  and  elsewhere*  (3)  A  gradual  change  of  competitive  into 
qualifying  examinations* 

Mfljiy  years  ago  we  wanted  to  have  examinations  fur  the  sake 
of  schools  and  universities  j  we  now  seem  to  have  schools  and 
miiversities  simply  and  solely  for  the  sake  of  examinations, 

Paof*  EDWAED  A.  FREEMAN. 

Of  the  working  of  the  fashionable  fancy  for  endlera  ezamlnft^ 
UonB»  I  can  spi^ik  from  direct  knowledge  only  in  my  own  nniver- 
aity.  Coming  back  to  Oxford,  after  many  years  of  non-residence, 
I  was  perhaps  better  able  to  compare  what  is  and  what  was  than 
either  those  who  have  never  known  anything  but  the  present  sys* 
tern  or  those  who  have  seen  the  present  system  grow  up.  J  ust 
now  it  seems  to  bo  understood  that  examinations  are  the  chief 
end  of  life,  at  any  rate  of  university  life;  they  would  se^^m  to  be 
thuQght  to  have  an  opus  operatum  merit  for  both  the  examiner 
atul  the  ♦  1.    The  object  set^nis  to  l:>e  to  ^  i- 

tuitions  n>  :  ?is  possible,  to  split  them  up —  .    .  lo 

** specialized  them — to  the  extreme  point.  A  man  is  not^ait  of 
ol^^      ^    -       -     *     *    J,  wholly  passed;  with  tl  '  T   ,1. 

ill      _  ^  3  him  is  plucked  or  pas  f 

him  is  kept  for  the  sport  of  another  day.  The  end  steadily  kept 
in  rir  -  ^  i  seem  to  bo  that  examinations  should  never  ceaae, 
that  1  1^  nothing  should  really  be  learned,  that  examina* 

lions  should  follow  so  fast  on  one  another  as  just  to  give  time  to 
fttr*^  '  tt,,.  matter  of  one  examination  before  the  next  comes  on, 
T  '4  has  grown  to  such  a  height  that  names  can  not  bo 

t^  some  of  the  endless  schools,  they  have  to  be  marked  by 

ui -  and  letters.  The  gravest  personages  will  be  seen  debat- 
ing with  the  firrave«t  countenances  over  some  peddlins:  change  in 
"Qrr»  without  the  faintest  f' 

te»qu>  inployment,  or  of  the  r  r- 

dum  ot  the  whole  system  which  is  implied  in  such  a  nomencla- 
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called  responsions,  the  exercise  for  the  now  perhaps  forgotten 
status  of  Generalw  Sophista,  is  now  grotesquely  performed  M 
lads  not  yet  members  of  the  university.    In  natural  -  '    v© 

all,  examinations  and  examinei*s  multiiily  daily.    Ui  to 

be  sure,  is  a  costly  one ;  it  sometimes  costs  fifty  or  sixty  potuidi 
to  examine  a  single  man ;  but  the  thing  must  bo  done,  under  pain 
of  luss  of  character.  For  in  the  matter  of  what  is  now  malted 
'* science'* — a  word  which  used  to  have  another   nie;t  lie 

many  are  in  the  hands  of  the  few.  A  proposal  for  a  m  «  ^  A.»aa* 
nation  in  any  other  branch  is  canvassed^  perhaps  thrown  out, 
because  men  have  some  notion  what  it  means.  But  *'  scienct*'*  in 
shrouded  in  mystery.  A  new  -ology  is  invented ;  not  a  do«ai 
persons  in  the  university  know  what  the  ology  is  about;  but  no 
one  dares  to  oppose  a  fresh  examination  in  it,  for  fear  of  being 
called  ri>frograde,  obscurantist,  opponent  of  the  march  of  intel* 
lect,  any  other  anathema  with  which  the  Holy  Office  of  '*  science  "* 
may  be  ready.    And  so  the  thing  goes  on  merrily;  *     *     is 

examining  or  being  examined,  s^ave  during  the  t^u  !?? 

allowed  for  forgetfulness  between  one  examination  and  an(»' 

Now  what  has  come  of  all  this?    Simply  t)      '     :  ^  ,,j 

university  learning  and  teac;hing  into  a  trade,    I  u* 

ate  seems  to  do  a  sum  to  find  out  what  form  of  exanim  ty 

be  most  profitable  to  choose— profitable,  that  is»not  to  t  .  r. 

standing  but  to  the  pocket.     I  was  not  a  little  surpri  !i, 

after  my  return  to  Oxford,  I  heard  the  words  "the  ry 

value  of  a  first  class."  Such  words  were  assuredly  nevti  *.<«*.•  m 
my  younger  days.  A  man  was  rejoiced  to  get  as  higli  a  class  ss 
he  could,  both  btx-auso  of  the  credit  of  the  thinu^  m 

augury  of  a  coming  fellowship;  but  he  never  yul  ,    .    .  ,,.uct 

value  of  the  class  in  pounds,  shillings,  and  pence,  Anotb^r 
phrase  that  startled  me  was  that  of  the  **  tut  *  '  '  *  -i."  A 
college  fellow  who  in  my  day  undertook,  i»  .  *  f^CW 

years  only,  the  further  duties  of  a  college  tntor^  eerloinly  netttr 

m 

of 
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thought  that  he  was  entering  a  special  ** 
partly  to  the  gro\v^h  of  examinations,  j^ 
of  college  fellows  which  has  followed  on  tlie  fatal  pw* 
mamage,  the  **  tutor,"  if  he  can  so  be  called,  is  now 
another  kind  of  person.    Ho  reaches  his  fullest  moder 
ment  in  the  "  combined  k^j^turer,**  of  whom*  as  he  is  |m)\ 
must  speak  delicately.    To  him»  teaching  isstr-*^''  - 
is  a  calling  and  not  an  office,  for  he  is  ready  t 
ever  he  can  find  employment,  and  he  is,  mor 
not  discharging  any  of  the  other  duties  ot  :.  . 
Without  being  a  university  professor  or  reader,  b 
from   various  colleges,  but  he  ^ 


and  in  the  wron^  way.  Wlicii  examination  after  examination 
becomes  the  main  objtfet>  thero  is  ^uro  to  bo  a  great  deal  too  much 
tefiching,  8o  much  as  to  leave  no  time  for  learning  on  the  part  of 
dither  teaclu*r  or  taught.  The  legitimate  duty  of  a  university 
tMcher  h  to  gui<le  his  pupil  to  the  riglit  bo<')ks,  the  great  books  of 
the  unbjeci  in  hand,  and  to  act  as  a  commentator  on  them.  But 
tl'  '       'hat  the  object  is,  not  the  parsing  of  an  examinatitjn, 

bu  ,  of  a  subject.    When  the  teacher  s  business  is  under- 

stood  lo  he  to  **  get  a  man  tlirough '"  an  examination— whether  the 
reRult  of  that  examination  is  to  be  a  mere  pass  or  a  first  class 
with  iti«  "  pecuniary  vahie  " — study  of  the  subject,  study  of  the 
gretkt  books  on  the  subject,  passes  away*  The  tea4:-her  puts  himself 
in  stead  of  the  books;  the  thing  becomes,  in  plain  words,  cram. 

This  is  the  fernhncy  of  tlie  nKMlorn  fancy  for  endless  examina- 
tiona  Of  course  it  does  not  prevail  equally  in  all  subjects  or  with 
all  te«ch^r«.  It  C4vn  not  prevail  so  fully  with  the  older  subject*, 
where  something  of  the  better  tradition  of  the  past  is  still  kept 
up,  as  it  does  with  subjects  of  later  introduction.  Every  man  sees 
liin  own  gi'ievances  more  clearly  than  those  of  his  neighbor,  and 
to  me  it  seems  that  what  is  called  "  mmlem  "  history  is  the  worst 
of  all.  It  is  at  leost  wtn'se  off  than  "ancient"  history,  from 
ch  it  is  so  senselessly  parted  in  a  sejiarate  sch*x>l,  to  the  great 
damage  of  both.  For  about  "ancient*'  history  there  still  clings 
something  of  the  traditions  of  better  times,  times  when  men  read 
great  books  with  a  tutor  instead  of  filling  their  note-books  with 
Iho  tips  of  a  crammer.  I  once  asked  a  man  who  came  to  my  lect- 
ures, **  Have  you  a  book  ?  **  meaning,  in  my  ignorance,  a  copy  of 
the  author  whom  we  were  going  to  read.  He  answered,  '*  I  have  a 
note-liook/'  That  seems  to  be  the  net  result  of  forty  years'  tink- 
ering of  everything,  of  multiplied  exannnations  and  multiplied 
ifiu'bin^,  to  drive  away ''books"  and  to  bring  in  "note-books/' 
A  '  can  do  nothing;  he  can  only  work  away  in  a 

coi..-  .  ., ....  .-  .  vv  who  are  still  ready  to  toil  at  the  text  of  books, 
while  the  conjbined  lecturer  flourishes  amid  a  whole  library  of 
For  the  professor  is  useful  only  to  those  who 
ige ;  the  combined  lecturer,  it  is  fully  lulifvcd, 
can  ifuarante©  *'  the  pecuniary  value  of  a  first  class.** 

it  ion  is  in  itself  an  evil,  as  making  men  rend,  nut 
fi  t  it  of  knowledge,  but  for  the  object  of  passing  the 

examination,  i>erhaps  of  compassing  its  ** pecuniary  value"  But 
it  may  *     ^  -  too  much  to  hope  that  examinations  Ciin  ever  be 

gtft  f!  ther.     If  they  must  be,  then,  insteml  of  being 

n.  piecemeal,  they  shoidd  be  few  and  searching.    Instead 

Of  '    "    time  to  forget  his  various  subjects  one  by  one, 

IL  '  it  needful  for  him  to  remember  his  work  as  a 

in  Oxford  we  ought  to  have  (I)  a  matriculation  examina- 
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tion ;  (i)  ail  examination  for  B.  A.  mucli  on  th©  line*?  of  thf»  old 
one  before  tinkering  began  about  1B49;  (3)  an  eXL  .r 

other  exercise)  for  the  degree  of  M.  A.  of  as  varied  r  at 

the  same  time,  of  as  **  specialiised ""  a  kind  in  each  ca  ly 

can  want  The  complete  degree  should  hQ  given  only  to  ibcM 
who  show  real  proficiency  in  some  subject,  the  last  "  -alogy  * 
counting  as  one.  Thus  only  can  real  learning,  as  dint  ingtiiAhud 
from  cram,  at  least  cease  to  be  iienaL  Whether  it  will  ever  itsadb 
to  a  "  pecuniary  value/^  I  do  not  prei^ume  to  guess. 

May  I  end  with  my  own  personal  experience  in  a  thud  iinw 
far  dii^tant  ?    I  have  deeply  to  thank  my  Oxfcr^         '  '     t# 

course  for  causing  me  carefully  to  read  several  i  "» 

'^Ethics"  at  their  head,  which  I  otherwise  might  not  havered 
at  all  or  might  have  read  less  tlioroughly*    But  Id-  **       V  it 

at  all  for  examining  me  in  anything.    I  do  not  mean  A 

only  a  second  class ;  for  I  got  the  "  pecuniary  value "  of  a  find 
class  in  the  shape  of  a  fellowship.  What  I  do  mean  '■'  **  *  I  roid 
with  very  little  comfort  or  pleasure,  while  there  v*.  ii>  isb 

the  specter  of  an  examination,  deadening  everything  and  ^ving 
a  wrong  motive  for  one's  work.  When  I  had  got  my  degree  uxA 
my  fellowship,  I  said,  "  Now  I  will  begin  really  to  re^id.*'  1  began 
in  October,  1845,  and  I  have  never  stopped  yet. 


Mn.  FfiEDERIC  EAKRISON. 

Mt  point  in  this  discussion  is  :  That,  having  bet  !•  '  in  W 

.  education,  examination  has  grown  and  hardened  •  ni3ij* 

ter  of  education.  Education  is  becoming  the  slav^  of  its  own 
creature  and  servant.  I  do  not  deny  that  exa:  '  *  *  \\s 
nses ;  I  do  not  say  that  we  can  do  withoxit  it.     i  -  ii 

good  servant,  but  a  bad  master ;  and,  like  good  servants  titmei 
bad  masters,  it  is  now  bullying,  spoiling,  and  humiliating  fAxk* 
cation. 

Those  who  teach  are  the  proper  jndgt^s  of  what  i^hanld  be 
taught,  how  it  shmild  bo  taught,  and  what  aro  tho  msnlU  irf 
teaching*  One  of  the  methods  by  which  they  have  ierifight  Ui 
test  the  results  of  their  own  teaching  was  '  ♦? 

of  the  methods,  an  instrument  to  be  used  wit;.   .  i- 

tion, and  freeilom,    Tliis  expedient  (a  mere  subor  >) 

has  si'  rown  into  n  i  ;  it  has  *« 

own  J  ion :  it  has  -  i  into  ah,  - 

created  a  body  of  ^ecialists  called  examiiU5ra. 
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tera  art*  teacliing,  and  what  the  leaniers  aro  learning.    This 
'arccfl  the  learners  nut  to  attend  to  their  own  teachers,  but  to  find 
BOB  *f  Batisfying  the  examiners.    Examination  papers^  not 

tex;  .  eome  to  be  the  real  subjects  of  study;  the  aim  of  the 

Htudent  is  to  get  an  insight  into  the  mind  of  his  examiner,  not 
tliat  of  his  t»*acher ;  and  to  master,  not  the  subject  of  his  study, 
but  that  artilicial  skill  of  passsing  examinations.  ThereuiMJU  grew 
up  another  class  of  specialists— the  crammers.  Their  Imsiness  is?, 
not  to  teach,  nor  to  test  teaching;  but  to  enable  students  to  pass 
tbe  testa  This  soon  became  an  art  of  its  own,  as  artificial  as  jjhiy- 
ing  whist  or  the  violin.  So,  in  the  cricket-field,  having  called  in 
profe«tsional  bowlers  to  practice,  it  became  necessary  to  call  in 
professional  **  coaches  ^'  to  teach  the  defense  of  the  wicket.  And 
in  '*  '        '  'II  is  tending  to  become  a  highly* 

imti  ^  ween  the  players  as  between  the 'Mm 

and  the  "  coaches,**  The  teachers  are  slowly  thrust  out  and  con- 
I"  *  *  the  examiners  ;  they  in  turn  are  checked  and  dodged  at 
I  by  tlie  crammers :  so  that  learning  is  fast  passing  into 
o  grasp  of  two  classes  of  sjK^cialists,  neither  of  whom  are  teaeh- 
ers^  nor  protend  to  teaclh 

I  have  myself  hud  experience  both  of  teaching  and  of  exam- 
ining  for  more  than  thirty  years,  in  more  than  one  university,  and 
in  edveral  places  of  learning.  Though  not  belonging  to  the  special 
of  examiners,  I  have  constantly  been  occupied  with  examin- 
have  worke<l  much  with  examiners,  and  have  had  no  small 
rience  of  the  practical  working  c»f  the  system.  I  need  hardly 
say  that  I  regard  the  special  examiners  as  a  most  acute,  energetic* 
ixmacientious  body  of  men  ;  and  1  say  the  same  of  the  ci 
a  class.  Both  do  their  work  with  great  ability  ami  i 
fptctioud  honesty.  It  is  not  the  men^  it  is  the  vicious  system 
i  *   '         '     '\    T^     ry  teacher  knows  by  exi  .-  that,  when 

1  ,       '^  in  the  examination  en  u,  he  has  to 

imbttiit  to  ilio  system,  and  he  does  his  best  to  practice  the  exam- 
ining **  art,""  And  when,  as  every  teacher  nowadays  must,  he  has 
to  turn  crammer,  lie  tries  to  tictjuire  the  crammer's  art^ — tmints 
«4»r /  /I  w  r.    Teachers,  examiners,  crammers,  and  students,  all 

lui  *  Mieir  jdace  in  the  vast  examining  machine,  which, 

Uk  ai  military  system,  grinds  out  a  uniform  pattern. 

Tliw  Li  I  I g  mill  grinds  continually,  and  grinds  very  fast 

— ^unlik    :... of  the  gods — but  the  grain  it  casts  aside;  it  is 

deatffned  t4.i  grind  out  the  husk. 

^e  can  do  without  examinations:  nor  do  I 
obj  ims,  uiider  any  condition.    Jly  complaint  m 

ooofined  to  the  incessant  frequency  of  examinations^  the  growth 
oe  the        ^'      '  '  '"         "^  '  1        '  .%t\w  ci      ' 

:    the  pi 
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crammmg,  the  wholesale,  meehanical,  and  burriod  wny  III  wMdi 

the  examinations  are  held,  and  the  ^^i  V'     '  ■       '  '  x- 

amining.    In  sum,  I  complain  that  ii  ^  ,4 

and  cheaply  purchasable  trick,  of  answering  printed  qaoBtioni 
should  now  so  largely  lake  the  place  of  solid  knowledge  and  be 
officially  held  out  as  the  end  of  .study. 

I  ehall  say  nothing  about  elementary  scliooUi*  A»  the^  am 
compulsory  by  law,  supported  by  rates  and  tai^es,  and  adminis- 
tered by  the  state  and  public  bodies,  and,  above  all,  ifa<:h  mainly 
the  mere  rudiments,  there  may  be  reasons  for  an  organized  sysletii 
of  examination  which  do  not  apply  to  the  higher  etlucation.  Hew 
the  examiners  are  clearly  siiperior  in  learning  to  the  ti^^achmn;. 
the  curriculum  itself  is  more  or  less  mechaniciil  and  <  i 

mechanical  teats;  and  a  certain  uniformity  may  be  ii: -,  ..,-^i-e, 
and  a  certain  standard  of  efficiency  must  be  tested,  I  da  nat  «jk 
prove  of  our  present  system  of  examining  in  elt  "      K 

But  I  desire  to  say  nothing  about  it.    Nor  shai  ,        ,       ^U 

about  the  physical  effects  of  overpressure  by  examiuatiofu  It  il 
not  my  subject,  and  I  leave  it  to  others,  merely  addin  '      V*ti, 

that  at  least  nine  tenths  of  any  overpressure  on  *?«  -/» 

from  examinations  and  not  from  simple  study.    Nor  KhalL  1  aiy 

an>^hing  about  official  appointments.    I  have  no  sjx^  -  ^  "'  ■ or 

l)lan  to  support.    As  a  rule,  I  think  people  whom  wr 
ern  must  be  trusted  to  select  capable  agents.    If  we  can  not  xtvoA 
them  to  do  this,  let  us  not  trust  them  to  govern  us.    If  <  --— Hv 
tions  are  required  to  restrain  jobbery,  I  prefer  to  den  ^^ 

jobbery  face  to  face  and  by  direct  means,  and  not  t  \ 

public  and  private  education  in  order  to  checkmau  ...-  ,...^1.4 
jobbers  and  rewfvrd  the  best  crammed  ones.  Nor  am  I  ciiUi!ii 
upon  here  to  de^nse  a  counter^projuct  and  to  sir  >i 

than  examination  for  distinctions  and  prizes.    Th .   -.  Lid 

I»rize  system  is  already  absurdly  overdone ;  and  ]iijieU*€2i  twefip* 
tieths  of  the  tests  are  wh-  "  '     -;,  or  rather  j      "     "        '     '  '  v* 

ous.     We  want  neither  u  ,  prizes,  nor  i  ,       ug 

like  the  profusion  in  which  they  are  now  poured  out.  Art,  lemm- 
ing, politics,  and  amusement  are  deluged  wit^  ^  m- 
peti tions,  and  prizes.  Life  is  bec<miing  one  1<  -  o- 
mnning  and  pot-hnnting.  And  examination,  m  a 
trade,  is  ha^nng  the  same  effect  on  ctdncMt^  ^^  **  * 
tern  has  on  every  healthy  sport,  I  do  n*  »y 
usefully  examine  their  own  students  as  a  help  t*  U- 
ing,  I  do  not  say  that  there  mi^^^  ^^'^*  ^^-^  '^'^^"  *  '"^ 
examination  in  any  prolons^ed  t^ 
is  against  that  <  '                                                                                -^ 
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Exammation^  like  so  many  otlier  things,  is  useful  as  long  as  it 
lA  »|¥>ritaneous,  occasional,  and  simple.  Its  mischief  liegins  when 
it  gTLiWA  to  be  organized  into  a  trade,  and  the  be-all  and  end-all 
of  itj*  uwu  sphei'e.  The  less  the  student  bo  *'  prepared,**  in  th© 
ieclmical  sense,  the  better.  The  more  free  the  examiner  be  to  u.so 
Mb  own  dist^retiou  with  each  examinee,  the  more  likely  he  is  to 
jadfte  him  faii'ly*  It  was  so  once.  All  this  is  now  changed  in  the 
tliirty  or  forty  years  since  the  examining  mania  set  in.  The  myr- 
ind  examinationB  which  now  encumpaas  human  life  have  called 
oi  '»f  trained  examiners  who  have  reduced  the  business 

\**  uhI  art  a8  difficult  and  special  as  chess.     Like  chess- 

playing*  the  art  of  examiner  and  examinee  hai«  been  wondrously 
fIovelape(l  by  practice*  The  trainml  examinee  has  now  learne<l  to 
phiy  ton  exattiinntion  games  blindfold.  He  can  do  with  ease  wliat 
tho  moot  leanjod  man  of  the  old  school  could  not  do.  Gibbon 
wamld  be  plucked  in  the  modern  history  school.  Arthur  Welles- 
ley  would  never  get  into  tho  army.  And  Burke  would  have  got 
low  markn,  through  nut  apportioning  his  time  to  the  %^arioud 
questions  in  the  paper.  I  beriously  doubt  if  many  of  our  great 
noholarii,  our  famous  lawyers,  historians,  and  men  of  science  could 
*•  floor  '*  off-hand  a  high-class  examination  paper.  They  wouM  not 
pat  their  knowledge  in  the  sharp,  smart,  orderly,  cocksure  stylo 
which  m>  much  delights  the  examiner.  They  would  muddle  tho 
rtlntion  of  the  ^'  ^nl  to  the  hundrefUmtmf,  or  they  would 

torg&t  the  point  ir  i  iv*.  Jones,  or  they  Tnight  differ  from  tho 

dug  Ixiard  as  to  tho  exact  number  of  the  isomeric  amyl 
wn.  All  this  your  traineil  examinee,  well  nursed 
nmers,  Invs  at  the  lips  of  his  fingers.  He  "  floors" 
hill  pnper  with  instinctive  knack — seeing  at  a  glance  how  many 
minuted  he  can  give  to  this  or  that  qui^tion,  which  question  will 
**p«y**lx'st — and  trots  out  his  surface  information  and  his  ten-day 
ZQiOiiory  in  neat  little  pellets  beautifully  docketed  off  with  1, 5J^  «J, 
(•)  ifi)  (y)>  ^li«  **  five  elements ' '  of  this,  the  "  seven  periods  *'  of  this 
movement;  and  tho  wonderful  discovery  flast  month)  of  a  new 
Feeding  by  Prof.  Wunderbar. 

Of  course,  all  this  does  not  take  in  the  examiner.  He  knows 
tbiU  the  student  does  not  know  all  this,  that  this  is  not  the  wealth 

the  student's  reading,  or  the  product  of  the  student's  native 

dust.  But  wliat  cmii  he  do  ?  His  task  is  to  set  questions,  and 
iho  stadeot's  task  is  to  answer  them.  K  the  questions  on  paper 
right,  cachY  qudsiio.  The  examiner's  business  is  not 
the  student  knows,  but  with  how  many  questions  h© 
Lud  how  many  marks  he  can  score.  The  examiner 
*  ^  18  not  examining  the  students  so  much  as  the 
•  IIS  tlie  crammers.  All  that  he  can  positively  »ay 
tSy  that  tho  <;iuididate  has  been  brought  to  the  post  jjerfectly  "  fit" 
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The  student  may  be  writing  down  mere  **tipii"  from  mttmonr; 

but  if  lie  makes  no  slip,  and  he  has  been  carefully  '  L*? 

examiner  has  to  admit  that  he  has  got  hia  marki$.    1 ...    _^..>. 

may  doubt  if  the  knowledge  is  I'eal^  or  is  worth  auythin|yr« 

can  not  state  that  the  man  has  failed.     If  he  had 

tunity^  he  could  easily  ascertain.    But  in  many  ex 

is  no  T)tt»a  voce  allowed ;  in  most  examinations  the  publi< 

voce  is  not  thought  decisive,  owing  t^:*  n* 

dent,  and  various  points  of  temijerameat 

iners  now  care  to  decide  by  viva  voce  ;  which  in  any  cj» 

in  a  hurry  and  under  disturbing  conditions  that  '^    

as  a  real  tes^t.  An  examiner  has  rarely  the  cl 
candidate  with  a  fresh  paper,  or  of  giving  him  as  many  quiet  ver- 
bal questions  from  time  to  time  as  he  might  like.  Then?  is  m 
time,  there  is  no  opportunity.  There  are  the  rigid  rule« ;  Ihe  caa- 
didate  is  not  accessible  at  the  time  wanted ;  he  can  nut  be  got  into 
a  state  perfectly  composed,  easy,  and  master  of  himself,  A  quicd 
afternoon  or  a  morning's  walk  would  settle  it  all.  But  the  thxk 
goes  round ;  the  machine  grinds  on ;  the  list  must  be  out  in  a  few 
hours ;  the  examiners  can  not  sit  disputing  forever ;  an  average 
must  be  struck,  time  is  called,  and  down  goes  the  candidat^li 
name — usually,  be  it  said,  "  with  the  benefit  of  the  doubts" 

This  is  no  fault  of  the  examiner.  His  task  is  very  dilBctUt, 
trying*  and  irksome,  None  but  trained  men  can  perform  it ;  aod 
it  is  wonderful  how  much  trained  men  can  do.  and  with  what 
patience  and  conscience  they  make  up  their  listj*.  But  the  higher 
examiner  now  has  to  mark  on  an  average,  in  a  w(*ek,  frt»m  2,000 

to  3,000  answers,  perhaps  from  4,i)o0  to  5,0(K)  :-    -       *'  * ^,    ...,.^ 

In  this  mass  he  has  to  weigh  and  assess  eacli  n 

each  candidate  clear  in  his  mind,  throughout  eiKht  cir  i 

papers.    He  is  lucky  if  he  can  do  this  \^ith  Jess  t!^  >• 

per  day  of  work  at  high  pressure — rea<Ung  in  each  h^ 

fifty  to  a  hundred  pages  of  manuscript.     He  <^n  u 

an  hour,  or  follow  up  a  thought,  than  the  imt  filii 

liner  can  linger  in  his  ocean-rnce.    The  hojj 

cessantly;  the  examiner's  mark-shee^    '      '  .r 

till  it  lix»ks  like  a  banker's  leiiger;  s^  i  ^  i- 

dates  get  into  groups,  of  Jones,  Smith,  Brown, 

7695,  7GSJ0,  7697,  etc.,  and  soon  Jones,  Smith.  Bru^ru  urti  iMbtiia 

for  life. 

What  a  farce  to  call  this  examinaticm ! 


who  wanted  to  engage  a  c 
ant,  or  a  man  to  send  im  - 
to  a  mark-sheet  so  r 
candidate  ouce  or  tui- -   . 


Any 


al*  so  hurried. 
I  rue  for  an  ho**- 


H. 


k  quietly. 
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him  ta  do  a  piece  of  actiml  work,  try  him  backward  and  forward 
in  spontiuieous,  unexpected  ways,  as  the  quality  of  each  candidaio 
seemed  to  su^^fgest.  He  would  not  burden  himself  with  more  than 
four  or  five  canilidatea  at  a  time.  At  the  end  of  a  week,  a  sensiblu 
man  could  perfectly  make  up  his  mind  which  of  the  four  or  five 
was  the  be-st  fittetl  for  the  particular  work  required,  and  he  would 
almost  certainly  be  right.  Nothing  of  this  ii*  possible  in  the  offi- 
cial examination.  Tlio  "  rules  **  are  stricter  than  tlio^e  of  a  prison. 
There  i«  ab^lutely  uo  **  discretion."  Discretion  might  let  in  the 
demon  of  Favoritism*  The  candidates  are  often  numbered  and 
ticketed  like  prisoners,  to  avoid  the  disclosure  even  of  namei** 
Th©  pr«*cise  number  of  papers  is  prescribed,  and  their  prepotsteruua 
multiplication  leaves  the  examiner  about  one  minute  for  each 
|Migo  of  manuscript.    With  one  or  two  }      ^     '  tos  to  get 

through  in  a  week  or  ten  days,  the  exam  }  like  the 

inHpocttoQ  of  a  regiment  The  uniform  and  accoutremenUs  must 
'Orm  to  the  regulntiim  standard. 

It  is  supposed  that  examiners  are  masters  of  the  situation  and 
hiiYe  a  large  range  for  a  "  free  hand,"  It  is  not  so.  The  exami- 
iiier*s  mind  runs  into  grooves,  and  a  highly  skilled  class  have  sorted 
mul  surveyeii  the  possible  field.  In  each  subject  or  btx^k  there 
are  only  available,  in  practice,  some  few  hundrcnls  of  possible 
**  Cfuantlons/'  Tlie  system  of  publishing  examination  papers,  and 
doM  «tudy  of  the  questions  over  many  years,  have  taught  a  body 
of  experts  to  reduce,  classify,  and  tabulate  these.  So  many  be- 
omne  stock  questions,  so  many  others  are  excluded  as  having  been 
iet  last  year,  etc. ;  and  in  the  result  a  skilled  examinee,  and  still 

»r©  a  skilled  crammer,  can  pick  out  topics  enough  to  make  car- 
of  passing  with  credit.  Knowledge  as  such,  and  knowledge 
to  amrwer  pajH^rs,  are  quite  different  things.  Student  and  exami- 
tym  read  books  on  quite  different  plans,  if  they  wish  to  gain 
knowledge^  or  if  they  are  thinking  of  the  examinatiom  The 
memory  is  entirely  different.  The  examinee^  memory  is  a  ten- 
dn  lory^  very  sharp,  clear,  methodical  for  the  moment,  like 

tb  ry  cultivated  by  a  busy  lawyer,  full  of  dates,  of  three 

diffenmi  courses,  of  four  clistinct  causes,  of  five  divisions  of  that, 
mud  six  phases  of  the  other.  It  is  a  memory  deliberately  trained 
to  carry  a  ciuantity  of  things  with  sharp  edges,  in  convenient 
order,  for  a  very  short  period  of  time.  The  feat«  which  the  e.v- 
aminee  can  perform  are  like  the  feats  of  a  conjurer  with  bottles 
and  knivoa  The  examinee  himself  can  not  teU  how  he  does  it. 
He  acquires  a  diabolical  knack  of  spotting  **  questions  **  in  the 
books  he  reads.  He  gains  a  marvelous  fiair  for  what  will  catch 
the  examiner's  attention.  As  he  studies  subject  after  subject  his 
ev      ■  *'  '         on  tlie  **  points.''    Exari         *  a, 

ii  has  no  *^  points '*  can  ij  J* 

'  at.  SXSlT.-^5 
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The  f^esult  is  thai 


Many  able  and  industrious  students  do  take  the  trouble  to  ;i<V3!ili^ 
this  flair  J  some  will  not,  or  can  not,  acquire  ii    Bui  r 
gcx)d  many  acquire  it,  by  an  outlay  of  labor  or  money*  Viixu 
neither  able  nor  industrious  at  alL 

A  man  going  through  the  full  school,  college,  and  pi  al 

career  now  passes  from  ten  to  twenty  of  thesf        ^  ;kt 

intervals  perhaps  of  six  months  or  a  year.    Fr  .a 

till  twenty -five  he  is  forever  in  presence  of  tiie  mighty  milL 
The  mill  is  to  him  money,  success,  honor,  and  brejid  and  butte 
for  life.  Distinctions  and  prizes  mean  money  and  hun«ir*  Suc- 
cess in  examinations  means  distinctions  and  prizes.    A  it- 

Dver  does  not  mean  success  in  examinations  is  not  c. ..^a. 

Parents,  governments,  schools,  colleges,  universities*  and  dcfport* 

ments  combine  to  stimulate  the  competitive  - 

mark-system.     None  quite  like  it;  but  all  k_ 

dance — "needs  must  when  the  devil  drives," 

the  Frankenstein  monster  of  Examination  is  T 

of  education.     Students  and  parents  dnro  n*  • 

which  does  not  directly  help  toward  success  in  the  test^    Ooo 

hears  of  the  ordinary  lad  at  school  or  college,  *  "*'  'ng 

himself  because  **  he  is  not  going  in  this  year,* 

ing  up  very  hard  for  his  examination."   He  is  never  simply  Mu 

ing,  never  acquiring  knowledge.    He  is  losing  oil  idea  of  aim 

except  as  **  preparation  ^'  for  examination.    He  can  not  burden  Ui 

memory  with  what  will  not  •'pay.''    And  a  subject  whi^  ►^ 

no  *' marks,"  or  very  few  "marks,"  is  almost  tabooed.     i>..  *^..  *a*e 

going  out  of  fashion ;  it  is  only  analyses,  eummaries,  and  tables 

which  are  studied.     But  published  exa  n  papers  are  the 

real  Bible  of  the  student  of  to-day^/  rfrsnuihi   mansk. 

versanda  diuma. 

Next  to  old  examination  papers,  iho  munu,scnpt   '  t 

some  famous  coach  form  the  grand  text-books.    One  of  ;  ^t 

men  I  ever  examined,  who  bitterly  complained  that  he  hiwl  fjiBed 
in  a  coveted  distinction,  was  told  that  b     ^     '  *  *       *      \i 

on  a  given  subject,    "Why!^*  he  said,  i       .  4 

read  the  text -books;  but  he  had  mastt^red  a  vn  if 

'tips' in  manuscript,  which  was  said  tu  c^-^**  a 

which  could  l^e  set  in  a  paper."    He  failed  o 

system  too  far ;  and  a  tragedy  was  the  end. 

The  examination,  thus  made  the  •'  fountain  of  henor,^  .r^^x.^rr^ 
the  whole  course  of  study.     If  the  teacher  takes  up  a  sii  4 

obviously  grist  for  the  groat  mill,  tb^  I 

leave  his  classes.    The  instant  he  £.1. ___... .^       ..  '■* 

like  an  examination  "tip,"  every  ear  is  erects  every  i 
down  '  '  V  V        -     ^      •  *  ^ 
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will  nsake  a  good  *' answer/*  capital  examiiuifion  "copy,*'  Tho 
mill  governs  tho  whole  period  of  education,  from  hie,  hac,  hoc,  to 
the  final  launch  in  a  profession.  I  know  little  boy«  of  ten^  in  the 
ego  et  BaibuH  stage,  who  are  being  ground  in  printed  esLaniiiiation 
papers  which  I  could  not  answer  myself.  And  big  men,  older 
IhaD  Pitt  when  he  governed  Enghind,  or  Hannibal  when  he  com- 
maoded  armies,  are  still  ruining  tlioir  constitutions  by  cramming 
up  **  Aimlyses  "  and  mannscript  "  tips  "  of  great  **  coaches/'  Tlio 
nssult  is  tl  '  little  urchins  in  frtx^ks  are  in  training  for  somo 

^'nurserj'  us  an  old  friend  of  mine  used  to  call  tho  triaU 

of  preparatory  schools.  The  prize  school-boy  who  sweeps  tho 
board  on  speech-day,  often  gets  a  perfect  loathing  for  books,  and 
indeed  for  any  study  that  is  not  *'  cramming  '* ;  and  the  youth 
who  leaves  his  university,  loaded  with  **  honors/'  may  prove  to  bo 
quite  a  portent  of  ignorance  and  mental  babyishness.  He  has 
leani«*d  the  trick  of  playing  with  a  straight  bat  the  examiner's 
mo^t  artful  twisters.  But  he  can  not  bear  the  sight  of  a  book  ; 
,  like  any  successful  speculator,  ho  has  a  hearty  contempt  for 
LOwle<lge, 

ExamiDtTs  are  very  clever  men ;  but  they  ought  not  to  form  a 
sort  of  ContinenttU  **  Ministry  of  Education/*  controlling  on  one 
uniform  and  mechanical  scheme  the  entire  field  of  education. 
Exatnining  is  more  irksome,  less  continuous,  and  worse  paid 
than  teaching.  Hence,  as  a  rule,  the  professional  examiners  are 
hardly  men  of  the  same  experience,  learning,  and  ctdtnre  aa  the 
profe*^  '  teachers  in  the  1  "   '  '         They  have  not  de- 

Totcd  ves  to  specials    .  }  ;  they  do  not  know 

the  peculiar  difficultic^s  and  wants  of  the  student ;  they  are  not  re* 
sponsible  for  the  interests  of  a  given  branch  of  learning.  A  lx)dy 
of  professional  examiners,  moving  about  from  great  educational 
oenleni^  tend  to  give  a  uniform  and  regulation  character  to  all 
g*    Our  educational  centers  are  yet  in  far  too  chaotic  and 

ig  a  stage  themselves  to  justify  them  in  stereotyping  any 

tysbetn*  Knots  of  clever,  eager,  trained  "  experts  "  in  the  examin- 
ing  art  are  being  sent  about  the  country  from  Oxford  and  Cam- 
bridge^ markinir.  questioning,  classing,  and  certifying  right  and 
\^'  1,  narrow,  mechanical  meth«xL    They  would  bo 

fai  -,.  ^.  I mJ  in  learning  something  useful  themselves.    Am 

it  b,  they  dominate  education,  high  and  low.  They  are  like  the 
mini    *  'I  of  a  meflisBval  king,  or  the  legates  a  latere  of  a 

medltt  :.e.     They  pitch  the  standard  and  give  the  word* 

Poblic  schools  revise  their  eurricuJum,  set  aside  their  own  teach- 
fln,  and  allow  the  academic  vigitor  to  reverse  the  order  of  their 
ftwn  elafses,  Tlie  mill  sets  a  uniform  tj'pe  for  tiie  university. 
Colleges  give  way  and  enter  for  tho  race.  One  by  one  the  public 
•chools   have  to  imbmit,  for  pria&es  are    the  test;  and  suoceffi 
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means  prizes.  Next,  the  minor  schools  and  private  schools  have 
to  follow  suit.  And  at  last  the  smallest  preparatory  school,  where 
children  in  nursery-frocks  are  crying  over  gtii,  qwB,  quod,  has  to 
dance  the  same  tarantela. 

For  this  state  of  things  the  remedies  seem  to  be  these :  Let 
examinations  be  much  fewer — they  are  ten  times  too  numerous. 
Let  them  bo  much  more  free — they  are  over-organized,  over-regu- 
lated. Give  examiners  more  time,  more  discretion,  more  room. 
The  more  the  teachers  are  themselves  the  examiners,  the  better; 
the  less  examining  becomes  a  profession  and  a  special  sta£F,  the 
better.  Do  not  set  examiners  to  test  teachers  as  well  as  stu- 
dents ;  do  not  set  up  mechanical  rules  whereby  to  test  the  exam- 
iner. Believe  that  it  is  possible  to  learn  without  any  prize, 
money,  or  reward  in  view.  Trust  the  teacher ;  trust  him  to  teach, 
trust  him  to  examine.  Trust  the  examiner,  and  do  not  set  up  a 
mill.  Above  all,  trust  the  student.  Encourage  him  to  study  for 
the  sake  of  knowledge,  for  his  own  sake,  and  the  public  good. 
Cease  to  present  learning  to  him  as  a  succession  of  races,  where 
the  knowing  ones  may  land  both  fame  and  profit. — Nineteenth 
Century. 


SKETCH  OP  JOHN  B.  STALLO. 

JOHN  B.  STALLO  is  among  the  notable  examples  which  this 
generation  presents  of  men  who,  while  busy  in  professional 
and  public  affairs,  have  at  the  same  time  shown  themselves  mas- 
ters in  scientific  and  philosophic  thought.  His  published  essays 
have  given  him  place  among  the  foremost  thinkers  and  critics  of 
his  time,  while  he  has  achieved  an  equal  eminence  in  his  career 
of  law  and  politics.  In  introducing  the  first  of  a  series  of  his 
articles  which  afterward  resulted  in  the  "  Concepts,'*  the  late  Prof. 
Youmans  remarked  in  the  "  Monthly  *'  for  October,  1873 :  "  It  has 
long  been  the  honor  and  boast  of  the  British  bar  that  Mr.  Justice 
Grove,  the  author  of  '  The  Correlation  of  Forces,'  belonged  to  it ; 
it  is  equally  to  the  credit  of  the  legal  profession  in  this  country 
that  a  member  of  it  has  cultivated  scientific  philosophy  to  such 
excellent  purpose  as  is  proved  by  the  articles  we  are  now  pub- 
lishing." 

John  Bernard  Stallo  is  of  Gterman  origin,  ajid  was  bom  at 
Sierhausen,  Oldenburg,  March  16,  1823.  His  ancestors,  on  both 
his  father's  and  mother's  side,  were  schoolmasters,  and  all  of 
them  persons  of  only  moderate  means.  He  inherited,  jMurticolarly 
from  his  father's  side,  a  thirst  for  knowledge  and  an  inclination 
itific  studies.     These  traits  were  p^rticolarly  Hiarlrad  in 
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Ids  unclci  Franz  Joseph  Stallo^  who^  whilo  a  prosperous  book 
printer  and  binder  at  Damme,  made  a  number  of  useful  discov* 
eries  in  phviiics  and  mechanics.  Ho  is  accredited  with  havinjf 
introduced  peat-bumingand  the  cultivation  of  buckwheat  into  his 
diBtrict,  and  with  having  promoted  the  irrigation  of  the  heaths 
and  the  sowing  of  fir-sooils  upon  thorn,  whereby  they  were  trans- 
formed  from  barren  moors  into  profitable  pine-woods.  Ho  finally, 
liowever,  b«?gan  to  advocate  views  that  brought  him  into  conflict 
with  the  authorities,  and  emigruted,  followed  by  a  number  of  his 
c?0ttntrymen,  in  1831,  to  the  United  States,  where  he  attempted  t6 
found  a  colony  at  a  place  to  which  ho  gave  the  name  of  Stallo* 
town,  in  Auglaize  County,  Ohio,  His  care<>r  and  the  prosijority 
of  the  colony  were  cut  off,  two  years  afterwanl,  by  the  ravages 
of  the  cholera. 

Mr,  StHlIo*s  grandfather^  an  honorable  old  Friesian^  althotii^h 
he  had  pasi*t*d  his  seventieth  year  when  he  became  his  grandson's 
teMher,  took  a  great  interest  in  the  child's  develnpmcnt,  and 
fvjoiced  not  a  little  when  he  found  him,  before  thi*  end  of  his 
fburth  year,  able  to  read  and  to  work  out  simple  arithmetical 
examples.  His  father  gave  him  particular  instruction  in  math»* 
tnatics,  his  favorite  study,  and  took  care  that  ho  should  learn  tha 
ancient  languages,  and  French  as  well — which,  out  of  respect  to 
the  old  gentleman's  national  proju<liros,  had  to  bo  taught  secretly 
from  the  grandfather.  In  bis  fifttHinth  ye^r,  young  Stallo  was 
sent  as  u  frt^e  pupil  to  the  normal  scIkxiI  at  Vt^chta,  where  ho  also 
en*  *  '^  the  a^lvantago  of  the  instructions  of  the  professors  in  tho 
g_  im — an  institution  in  high  repute,    In  a  short  timo  h^ 

ha^J  gaiuod  Bufficient  knowledge  of  the  langtuiges  and  matho- 
matics  to  fit  him  for  entrance  into  the  univi^rsity,  but  his  father 
had  not  the  means  to  send  him  there.  Tho  alternative  was  then 
prasented  to  him  of  continuing  the  chain  of  schoolmasters  in  his 
bunily,  or  of  emigrating  to  America.    He  chose  the  latter. 

He  came  to  this  country  in  1B30,  bearing  letters  of  introduce 
tt        ■  *       "if her  and  grandfather  to  r/I  n  and  teach- 

ei  I  u     He  at  once  found  a  ]  in  a  private 

•ehool  in  that  city,  and  there  he  composed  and  published  his  first 
lilemry  work,  a  German  spelling  and  reading  book,  which  ap- 
peared without  an  anth<tr*8  name.  There  had  been  great  need  of 
such  a  book  in  the  lower  school  classes,  and,  as  this  one  seemed 
admirably  adapted  to  its  purpose,  it  soon  became  popular  and 
psflsed  through  many  editions.  It  attra4:*ted  the  attention  of  tho 
dirvK'toni  of  the  newly  founded  Roman  Catholic  St.  Xavier^s  CoK 

^  and  they^  finding  also  how  gooti  a  matbematician  the  author 
,  appointe<l  Stallo  Professor  of  the  German  Lan^iiatre,  to  the 
Inties  of  which  pont  were  added  also  th«>se  of  ten  latho* 

BiAlics  and  the  ancient  languages.     Physical  and  l.    ......il  scJ* 
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cnce  being  highly  esteemed  in  this  institution,  and  its  library 
being  well  supplied  with  books  on  those  subjects,  Stallo  improved 
his  leisure  hours  in  studying  them. 

In  the  fall  of  1843  Mr.  Stallo  became  Professor  of  the  Higher 
Mathematics,  Physics,  and  Chemistry  in  St.  John's  College, 
Fordham,  a  position  which  he  held  till  1847,  when  he  returned 
to  Cincinnati  {xnd  entered  upon  the  study  of  the  law. 

Ho  was  admitted  to  the  bar  in  1849,  and  came  rapidly  into  a 
largo  practice.  In  1853  ho  was  appointed  by  the  Governor  of 
Ohio  to  fill  a  vacancy  caused  by  the  resignation  of  Justice  Stan- 
ley Matthews  as  judge  of  the  Court  of  Common  Pleas  of  Hamil- 
ton County,  and  was  elected  by  the  people  in  the  same  year  to 
that  office  for  the  full  term.  After  discharging  the  duties  of  this 
position  for  two  years,  with  satisfaction  to  the  bar  and  the  pub- 
lic, he  resigned  it  in  1855,  in  order  to  continue  his  more  lucra- 
tive practice.  He  thus  lived,  an  eminent  and  respected  citizen  of 
Cincinnati,  one  of  whom  the  German  element  especially  was 
proud,  prominent  in  the  rational  discussion  of  all  questions  of 
public  interest,  and  active  in  all  measures  for  advancing  the  pub- 
lic welfare,  till,  in  1885,  he  was  appointed  by  President  Cleveland 
to  bo  the  diplomatic  representative  of  the  United  States  at  the 
court  of  the  King  of  Italy. 

According  to  Koerner's  "  German  Element  in  America,"  the 
study  of  the  higher  mathematics,  in  which  his  professorial  posi- 
tions engaged  him,  led  him  logically  to  the  investigation  of  the 
German  philosophy,  and  consequently  to  the  cultivation  of  those 
habits  of  thought  which  are  exemplified  in  his  principal  pub- 
lished works.  The  first  fruit  of  these  reflections  appeared  in  the 
book  entitled  "  General  Principles  of  the  Philosophy  of  Nature, 
with  an  Outline  of  some  of  its  Recent  Developments  among  the 
Germans,  embracing  the  Philosophical  Systems  of  Schelling  and 
Hegel,  and  Oken's  System  of  Nature,"  which  was  published  in 
Boston  in  1848. 

The  credit  is  given  to  this  publication,  by  an  eminent  sci- 
entific author,  of  having  marked  an  ei)och  in  the  education  of 
American  thinkers.  The  views  then  expresse<l  by  the  author 
have  been  modified  and  in  part  rejected  by  his  rii)er  experi- 
ence; but  they  were  not  the  less  fidl  of  suggestion  and  inspi- 
ration, giving  a  new  conception  of  nature,  and  opening  unex- 
plored vistas  of  thought  to  the  student.  This  was  at  a  time 
when  the  conception  of  unity  and  organic  plan  in  nature,  though 
already  seen  by  poets  like  Goethe,  had  scarcely  entered  into  the 
minds  of  English-speaking  students  of  science.  The  second  part 
of  this  early  volume  of  Stallo's  was  not  less  welcome  to  such  in- 
quirers from  the  fact  that  it  included  brief  expositions  of  the 
philosophic  views  of  Kant,  of  Fichte,  and  of  Schelling^  serring  as 
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_     tntroductian  to  a  more  complete  analysis  of  Hegel's  system 

than  had  yet  appeared  in  English*     To  all  this  was  added  a  care- 

'ully  dig«^8ted  summary  of  the  physiophilosophy  of  Lorenz  Oken, 

work  then  unknown  to  most  English  and  American  students, 

nV  ;in  authorized  English  translation  of  it  appeared  at  about 

th-  . time,  published  by  the  Royal  Society,  and  its  views  were 

already  influencing  the  teachings  of  Richard  Owen,  of  London^ 
then  the  great  master  in  natural  history. 

8[ic*3&king  of  this  work  in  the  preface  to  the  **  Concept©/'  the 
author  says  that  it  was  written  when  he  -*  was  under  the  spell  of 
1'  *        al  reveries;  at  a  time  when  I  was  barely  of  age, 

t'  y  ufTected  with  the  metaphysical  malmly  which 

teems  to  b©  ono  of  the  unavoidable  disorders  of  intellectual  in- 
fanoy«  The  labor  expended  in  writing  it  was  not,  perhaps, 
wholly  wasted,  and  there  are  things  in  it  of  which  1  am  not 
ashamed,  even  at  this  day;  but  I  sincerely  regret  its  publication, 
which  ia  in  some  degree  atoned  for,  I  hope,  by  the  contents  of  the 
present  volume/' 

A  personal  friend  of  the  author's  describes  the  book  as  char- 
acterized by  an  erroneous  method,  resulting  from  the  passion  for 
frot>dom  in  thought  and  inquiry  which  was  unconsciously  itii 
impelling  principle— a  work  composed  'Mn  his  phil  '  hey- 
day, when  ho  tried  to  turn  his  conceptions  into  <  ri<ling 
fact4i,  to  discover  truth  by  creating  it**' 

The  work  luis,  nevertheless,  left  its  ^       '      n  HciLnti  i- 

ixLTB,    The  direction  given  by  it,  both  1-^  ^\s  own  <  nf 

philosophy  and  by  hia  introduction  to  the  thoughts  of  th©  great 
Gonxiau  thinkers  represent^xl  in  it»  was  soon  apparent  in  the  writ* 
ingii  of  several  of  the  new  generation  of  students.  In  none,  per* 
kape,  i«  this  more  clearly  shown  than  in  the  writings  of  T*  Sterry 
H"*  *  .-1,  '  -rtors  from  1855?  bwir  frequent  evidence  to  the  great 
ij^  llo's  teachings.    It  is  worthy  of  note  that  Dr. 

Hunt'ti  rwent  work — **  A  New  Basis  for  Chemistry  " — is  dedicated 
to  J,  B.  Stallo,  *^citizenj  jurist,  and  philosopher,"  and  that  th© 
author  says  in  his  preface  that  the  volume  in  question  was  at 
that  early  period  a  source  of  inspiration  to  him. 

The  results  of  Judge  Stallo's  riper  thought  were  given  in  his 
fiOCond  and,  so  far,  his  greatest  book, "  The  Concepts  and  Theories 
of  Moilei       '  '      ios,"  a  work  which  at  ivu  him  a  worKU 

wide  repH  and  placed  him  in  the  1  i  rank  among  sci* 

eattfio  thinkers.  The  development  of  the  views  embodied  in  this 
bo*#k  ■     '  •     ro  think,  in  the  author's  ocr:  1  addnseMe 

and}  >  to  periodicals  in  the  Engl  I  German 

languages,  of  which  we  have  only  a  few  at  hand ;  but  those  few 
in^esent  evident  foreshadowinga  of  what  was  afterward  to  be 
given  pemuinent  form  in  the  ''Concepts.*'    Among  them  are  a 
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paper  on  "  Materialism,"  contributed  apparently  as  a  part  of  a 
series  of  "  Philosophical  Researches  "  to  the  periodical  "  Atlan- 
tis" in  1855;  a  memorial  address  on  Alexander  von  Humboldt 
(1859) ;  the  eariier  papers  of  the  "  Concepts,"  which  were  pub- 
lished in  "  The  Popular  Science  Monthly"  in  1873  and  1874;  and  a 
"  Reply  to  some  Criticisms  on  the  '  Concepts,' "  in  a  later  number. 
In  introducing  the  first  of  the  articles  in  the  "  Monthly  "  (October, 
1873),  which  was  on  "  The  Theory  of  the  Atomic  Constitution  of 
Matter,"  the  editor  of  this  journal.  Prof.  E.  L.  Youmans,  said, 
"The  depth  and  force  of  the  criticism  are  only  equaled  by  the 
clearness  of  the  conceptions  and  the  precision  and  felicity  of  the 
statement." 

This  work  is  a  thoroughgoing  criticism  of  the  theories  and 
concepts  by  which  modem  scientific  philosophy  seeks  to  co- 
ordinate the  facts  of  physics,  chemistry,  and  astronomy.  In  the 
main  this  philosophy  assumes  all  phenomena  to  be  reiiucible  to 
mechanics,  and  holds  that  the  ultimate  elements  at  which  physi- 
cal analysis  arrives  are  mass  and  motion ;  the  physical  unit  being 
an  atom,  hard,  inelastic,  inert,  and  passive.  Since  the  concept  of 
atoms  defines  them  as  absolutely  simple,  it  follows  that  they  must 
of  necessity  be  equal.  Yet  here  chemistry  at  once  speaks  in  con- 
tradiction, for  the  atoms,  or  units,  currently  so  named,  differ  radi- 
cally in  properties  and  characteristics.  In  a  review  of  modem 
theories  of  the  phases  of  energy,  or  modes  of  motion,  we  are 
shown  the  difficulties  which  attend  the  assumption  of  an  ether  as 
the  vehicle  whereby  radiant  energy  is  transferred.  From  the  in- 
stantaneous propagation  of  gravitation  through  space,  it  is  argued 
that  no  medium  whatever  may  be  needful  for  its  communication. 
The  kinetic  theory  of  gases  is  next  examined,  which  theory  is 
shown  to  involve  greater  difficulties  than  it  clears  up.  Next  in 
order  the  author  proceeds  to  define  the  conditions  of  true  hypoth- 
esis, which  in  his  view  should  both  accord  with  all  known  facts 
and  simplify  them.  He  shows  how  modem  theorists  have  neg- 
lected this  canon,  and  supposed  they  were  explaining  a  fact 
when  they  were  only  dwarfing  it,  or  stating  it  in  new  terms.  He 
finds  more  difficulty  in  understanding  an  atom  than  tho  mass 
which  it  goes  to  make  up. 

No  portion  of  tho  "  Concepts"  is  more  striking  than  its  chapter 
on  the  relation  of  thought  to  things.  We  are  pointed  to  the  fal- 
lacy which  makes  mind  the  measure  of  nature,  and  conceivability 
the  tost  of  truth.  The  author  demonstrates  how  the  historical 
order  in  which  human  knowledge  has  arisen  has  largely  molded 
scientific  conceptions — for  example,  in  its  being  supposed  that 
tho  solid  form  of  matter,  the  first  known  and  most  familiar,  la 
more  simple  than  the  gaseous.  And  because  impact  is  the  com- 
mode of  propagating  motion,  ideas  as  to  the  propagation  of 
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ion  universally  are  cTiriously  limited  to  tho  conception  of  im- 
pactw  Although  the  influence  of  the  metaphyBica  of  the  middle 
1  tally  diiicardud  by  modern  seientistH,  yet  that  influ- 
tly  traced  in  their  modern  seeking  after  the  absolute 
in  time,  space,  and  motion.  This,  too,  while  it  is  clear  that  rela- 
tivity IK  the  law  of  both  nature  and  thought.  Judge  Stallo  con- 
clndos  hi»  book  with  a  caustic  critLciBm  of  the  tlu^ory  that  space 
ean  exist  in  more  than  three  dimensions.  That  theory  ho  shows 
Involve  the  attribution  to  space  of  the  very  properties  by  the 
ice  of  which  alone  it  is  distinguishable  from  miitter.  He 
avors  tho  search  for  properties  in  sj>ace,  pseudo-sphericity  and 
tho  like,  to  bo  without  warrant  from  physics,  mathematics,  or 
logic 

W^  -J  subjecting  modern  hypotheses  to  radical  and  often 

adverr.  _..Jism,  Judge  Stallo  never  for  a  moment  drops  into  an 
injudicial  tona  Such  partial  and  tentative  value  as  these  hy* 
~     "  [Kissess  he  chf*<^r fully  .records  them >  but  he  r-    '        ms 

I      gress  of  individual  sciences  has  far  outsti;  ,  le 

unifying  power  of  a  philosophy  whoso  roots  are  imbedded  in 
ADoient  and  discreilited  metaphysics.  Throughout  his  life  the 
fhiraios  treated  in  the  "Concepts**  have  occupied  tho  author's 
mind,  and  boon  the  objects  of  his  study.  He  may  in  the  future 
pre«mit  further  consideration  of  the  fundamental  problems  of  sci- 
_y(ntt6c  phikisophy,  as  a  sequel  to  the  **  C'Oncepts,* * 

It  was  to  bo  expected  that  such  a  volume  as  the  "Concepts" 
^0uld  have  a  noteworthy  reception  in  the  world  of  science,  and 
ai  tho  hands  of  leading  reviewers.  Mr.  A.  W.  ReinholJ,  in  the 
London  **  Academy,"  commended  it  highly*  So  did  '*The  Ameri- 
can Engineer's"  critic.  Prof.  Tait,  in  ** Nature," aud  the  reviewers 
ot  the  **  Critic  "  and  the  "  Nation  "  did  not  admire  its  analysis,  or 
lusions  sound. 

ioiid  of  Judge  Stallu's»  who  has  ftirnished  us  with  an 
•nalysis  of  his  character— Mn  C,  H.  Goddard»  of  Marietta,  Ohio— 
rrwlitiihi'  ^    i^reat  facility  in  turning  from  ^'  V     "no 

tUng  to  I  ly  of  another;  in  learning  ret*  i  ^  Is 

of  factfi,  principles,  Dpinion^^  hypotheaes^  and  wordi(  i  in  analysing 
these  and  utting  the  results  of  his  analyses;  and  in  expression^ 
Wliether  by  speech  or  in  writing;  *'but  only  an  intimate  friend/' 
he  adds,  "  could  appreciate  the  seemingly  effortless  impulse  with 
which  he  has  done  the  most  that  he  has  accomplished  outside  of 
his  legal  practice."  He  is  dintinguisbed  among  his  friends  by  the 
breadtli  of  his  sympathies,  and  this  is  exemplified  in  many  per^ 
ional  and  patriotic  attachments,  and  acts  groining  out  of  them  ;  in 
frciddom  from  envy  or  jealousy,  and  in  the  catholicity  of  his  aes- 
i!  ing  more  than  i  .eforki  'o 
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is  dordnant.  He  has  always  been  ready  to  leave  the  search  for 
kni.wlt^ige  to  go  to  the  defense  of  freedom  of  thought  and  action, 
b:::  never  to  give  that  up  for  any  other  consideration.  This  trait 
las  l«c-e:i  shown  publicly  in  his  answer  to  Orestes  A.  Brownson's 
s::aok  ujvn  the  Hungarian  revolutionists;  in  his  eulogy  of 
Thv-mas  Jefferson  as  an  apostle  of  the  rational  freedom  of  indi- 
vii-^al  men  in  government ;  in  his  speech,  after  the  Republican 
prk^siiential  nomination  of  1856,  when  he  urged  his  fellow-Qer- 
riAT^s  :o  supiKirt  Fremont ;  in  his  argument  against  the  assump- 
::.^n  :ha:  cur  GJovemmont  is  founded  ujwn  the  Christian  re- 
Mci.r..  as  in  derogation  of  the  rights  of  non-Christian  citizens; 
:»::.:  in  many  other  addresses  and  in  newspaper  articles  and  law 

I:  was  also  strikingly  manifested  in  his  presiding  over  a  pub- 
liv.-  meoung  addressed  by  Wendell  Phillips,  when  the  orator  was 
iv.avio  a  mark  for  missiles,  and  Judge  Stallo  stood  by  his  side 
ar.i  Ivre  the  brunt  of  the  assault  with  him.  This  was  in  18G2, 
when  Mr.  Phillips  was  invited  to  speak  in  Cincinnati  in  favor  of 
t^ir.anoipation.  A  bitter  prejudice  existed  against  him  because  he 
had  been  a  disunionist.  Judge  Stallo  had  been  invited  to  intro- 
duce him,  but  declined,  because,  his  sympathies  never  having 
Kvn  with  Mr.  Phillips,  he  was  not  the  proper  man  to  perform 
that  office.  But  when  he  was  informed  that  other  men  whom  he 
had  mentioned  as  more  suitable  had  declined,  because  they  were 
afraid  of  a  mob,  ho  consented,  saying,  "  That  is  enough,  gentle- 
men— I  will  bo  there.''  Mr.  Phillips,  after  being  introduced,  was 
at  once  assailed  with  a  shower  of  disagreeable  and  dangerous  mis- 
siles. One  of  them  hit  Judge  Sta^llo.  "  During  the  turmoil  and 
uproar,"  said  Judge  Stallo,  telling  the  story  several  years  after- 
ward, "  Mrs.  Stallo,  with  Mrs.  Schneider,  sat  behind  a  fellow  who 
had  risen  and  aimed  a  big  stone  at  the  speaker.  As  he  threw  his 
hand  back  to  fire  the  stone,  Mrs.  Stallo,  who  entered  heart  and 
soul  into  the  spirit  of  the  hour,  and  had  no  thought  but  to  stand 
by  her  friends  in  the  stormy  crisis,  reached  over  and  hit  the  fel- 
low's wrist  a  hard  blow,  making  him  drop  the  stone  and  howl 
with  pain.  He  looked  around  to  see  his  assailant,  and  Mrs.  Stallo 
was  up  and  ready  for  him,  but  gentlemen  hastened  to  her  side, 
and  the  follow  moved  away."  In  the  law  case  of  Rothgeb  vs, 
Mauck  and  Others,  Judge  Stallo  maintained  the  right  of  an  infidel 
to  have  a  temperately  worded  declaration  of  his  sentiments  re- 
corded upon  his  tombstone  and  admitted  to  the  cemetery.  In  a 
case  in  which  certain  action  of  the  Board  of  Education  of  Cincin- 
nati was  involved,  he  opposed  the  enforcement  of  the  singing  of 
hynms  and  the  reading  of  the  Bible  in  the  public  schools,  be- 
cause thftv  were  objected  to  by  a  i)art  of  the  citizens  who  were 
taz^  rt  the  schools.    The  reading  was  enjoined  by  the 
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local  Superior  Court,  but  this  decision  'was  ovormli d  by  tlm  Stiitn 
Supreme  Court. 

Judge  Stallo's  liberal  it y  \\iv^  '        ;  so  been  exempli :  i      - 

dard  siy.**,  "byhis  political  i  s,  by  the  ease  v  i  u  L" 

would  change  from  supporting  to  opposing,  or  from  opposing  to 
iug,  one  of  the  existing  partiefi^  or  keep  aloof  from  politi- 
on,  or  help  to  form  a  new  pari}*,  and  yet  show  adhesion  to 
wen^rooted  convictions/*  His  attitude  toward  politics  is  com- 
pared in  Koemer^s  " German  Element"  to  that  of  the  tangent  to 
the  circle,  which  only  touches  it  at  one  place ;  he  has  entered  the 
politic4U  field  as  if  from  ^rithout,  only  on  great  vital  questions, 
but  then  works  indefatigably  in  support  of  what  he  considers  the 
right  view«,  by  word  and  writing.  He  was  a  Democrat  till  the 
contest  aro^  over  the  extension  of  slavery  into  tho  TerritorieiJ, 
1854-185C,  tlirough  which  and  through  the  w*ar  ho  ardently  i*u[> 
porlad  tho  Republican  side.  Ho  co-operated  with  the  Liberal- 
Republican  movement  till  Greeley  was  nominated,  when,  finding 
his  %iews  on  the  tariff  antagonized  by  the  candidate,  ho  withdrew 
from  its  further  support.  He  advocated  tho  election  of  Tildon 
ftiid  of  CI  V  I,  in  tho  belief  that  tho  timo  had  come  for  a 
duingo  ill  i4rative  policy. 

In  tho  days  of  hln  life  in  Cincimiati,  Judge  Stallo  was  accus- 
^MMd  to  pass  hiM  evenings  at  home,  in  his  library,  in  social  inter- 
^^^^^^^p  with  hiij  family  or  such  friendn  as  might  call  in,  where  he 
V  Would  converse,  Mr.  Goddard  tells  us,  in  English,  German,  or 
■    French,  as  his  interlocutor  might  prefer,  on  whatever  subject  might 
oome  up;  and  with  great  int^^rest  on  the  discoveries  and  tendenrief* 
in  mitural  science  and  mathematics,  or  questions  of  philos^ 
or  of  pcditical  and  social  interest  at  homo  or  abroad,  or  on  hii-.i .;  . 
and  art  and  literature  and  men.    While  not  all  men  couM  enjoy 
kVorable  opinion,  of  some  he  spoke  with  great  reverence^ 
ly  of   Darwin,  whose  whole   bearing  toward  truth  and 
toipmrd  other  scientifio  men  called  from  him  tho  expression, "  I 
liara  many  heroes,  Init  Darwin  is  my  saint/'     Tlies©  conversa- 
liona  wore  often  illuminated  by  bright  flashes  of  wit,  and  illus* 
tmti0ii8  drawn  from  extensive  reading ;  but,  whatever  his  subject 
,  his  talk  was  simple  and  direct,  and  marked  him  versa- 
acute,  learned  and  accomplished. 
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THE  rLTDrO-MACaiNE  FBOBLEM. 
Editn"  Popular  Scitnce  Monihijf : 

SIR:  To  the  ^eater  part  of  Prof.  Le 
Conte^s  article,  "  The  Problem  of  a 
Flying-Machine,**  in  the  NoTember  number 
of  "  The  Popular  Science  Monthly/'  I  gire 
bc^rtj  absent,  and  yet  I  can  not  admit  th&t 
bis  premises  warrant  hia  rcry  diseouraging 
concluiiion.^.  Ue  Bhowa  dearly  tliat  as  the 
tmimalt  fijing  or  walkings  increaaca  in  el^c^ 
the  ratio  between  power  and  weight  ptjwa 
anriollcr,  until  finally  the  limit  of  mu^cuUr 
6tr«ti;^h  ia  reached;  or  the  "weight  orer- 
take6  the  utmost  stren^h  of  bones  to  aupport 
or  musclea  to  move/*  He  i^bows  tbat^  amoDg 
mnmmfil?,  tbi«  limit  was  probably  reached 
\v.  I '^saura;  and  that  the  largest 

il;  IS  the  turkej-ooek  and  eon* 

dor,  .Ln:  K^  iuculJ/  ueftT  tfac  Umit/*  and  tbaf 
the  ostrich  and  emu  bare  passed  it,  and 
hence  arc  unable  lo  fly. 

lie  then  speaks  of  the  wonderful  etBciencr 
of  the  animal  machine  as  a  meana  for  turn- 
ing heal  into  work,  "  Xenre-energy  aeting 
through  muscular  contraction,  and  duppUed 
by  the  combustion  of  foods,  sudi  as  olU,  fatf, 
ttarch,  tugar,  and  fibrin,  together  form  the 
roost  jH"-^-t  or,, I  efficient  engine  that  we 
know  .-  ;  i.  e,,  will  do  more  work 

with  th  ght  of  machini'ry  and  furl. 

...  A  bird  is  an  tncom parable  loodol  of  a 
flying^machine.      Vo  nmohiop  \hnt  wp  mnr 
hope  to  devise,  fnr 
diine,  fuel,  and 

©ffcctlTC \  and  v  ? t  f  i  -  per j  cciei i 

through  infiijit-  ic... .  f.y  '^  r'i.':l;;l--.j  prooeai  c*f 
natural  seleciiun,  kvj.cL\^  ilj  Uiiiit  of  w**»^»bt 
at  about  fifty  pounds,  .  »  .  The  am 
possible  weight  of  a  fiying-machiae  ^ 
meeesaary  fuel  and  engineer  eren  without 
freiflfbt  r»r  f»a85«>agerf^  could  not  bo  1**^  than 
til'  '     r  huudre*!  pounds";  v-i  '  '' 

T  nto  concludes  that  * 

ai  line  is  far  more     '' 

ail  hope  to  make, 

lijJ  r^ht    of    a    unrrr 

ehine  cati  not  be  morr  d%" 

iitiil  ihni  fk'U rue  Jlifiti^tr  "l^, 

Can  this  he  «>?    T«  the  animal  machiDe 
tnoro  «lfeclrvo    than    any  we  can    bofic  to 
make?    Will  it  ncot^ssatily ''•''  TM,.r.>  a^ri 
with    the   inme   weight  of 
fuel  "  7      lh-*c:^  thf  Isffi  jt  of  v»  I 
Uv.  ■ 

A' 

fiHi  ;i': 
ft*:  r.  i 
«a  a  r« 
Ikmof  [ 


Before  making  a  oamporuon  b^twni  I 
power  of  birds  and  molors,  wo  mnA  fiti  Htm 
Idea  of  the  power  et«rlrd  bf  lh#  tofmm. 
Row  much  work  muM  a  Mrdof  ^rcB  «ii|^ 

n^ttiri'll  V    i!o    m    «>nl«-r    fn   m»A#>    hini»t'\f  ffqQ 


Mow  much  lee*  U  w.  _i 

wind  an  ea^1e»  or  coua' r^  or  aii^^troaa 
circle  around  for  houn,  hanflj  i 

his      irin.Tt:      nt,A      •£i4VTiiimrTir     t\\M     /^n|y 

that  k<^ifi0  I 

wiD-.-  ^Voe  la  L 

ting  up  is,  thcn^  t  biiC # 

niacbtne  rorjld  h**  l%ip 

work  will  of 

the  winf:  p 

only  a  sri  mcf  i  f^^vw^ 

f  ul  cond<  I ;  >*  gr«ai«r  ika 

winr.sini  .  - ..,     ,:-: :-_ 

lougb  to  namige  lt«  tbr 

i  'Itilrcd. 


birds,     7 
0-82   of    . 

wcit'l]'^  i'li 
be    r 
wtti  ■ 


in|r 


nitmMWft^   on 

(.amplt. 

i  ijr  oadi  pmnd  of 

rhc  uotifV  mwk^i  Id 

total    whi^iiiifam 

1^*4  UK  for  Galea  to 

Ti  pon 
m  < 

tohiiWil|lt. 
'  m  ffii  pm 
uada.  V  9m 

I     tliC-    LI  V%  of 


J?  ^ or  r  =  4 

y  1     Aw 

Ftitntinr  Tiilnt!?^we  flniJ  the 


,umwhieM>^ 


-?  f«ct 

rak 


lte< 


filodty 


/iif 


would  equal  —  ,ttr  tliCM  ^uadred  aad  forty. 
fix*  klf«|  lo 

aV)  ^iabm 

aat^iri  <f'r>  oo^nward  hi 

par  ^Inl^i  wia^  voaU 

T^nt  ri  oUirr  <|kfttik«i, 

riwetiMjvMU 

:    itrtiiir  tWTjitT  §19 

'»w 

.14 

n^'cd  li  excTt  K>Tjri   tti<4D  tbrt<  ^qart^rt 

t  bone-powef^  aad  tkaa  naly  tm  a  tf 

U 
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ai  iDilcb*  with  ttie  stma  mtio  of  winic  or 
prtptOSBK  ■nrfaoo  u>  wdght;  we  tliould 
thei  fMiuir*  ilm(^1jr  twinuy  titties  more 
pow«v  or  ftbotit  fifleen  li«»r*i»  poir<*r« 

Thitro  ftrc,  I  lUak,  l«w  ciigiaecrs  vho 
will  fti^*iL  »iuili  a  eonoeotratioQ  of  |iDW(rr 
tlB|pOt*i'  ^heit   die  weight    of   tho 

OMtl^  tr)  r  A  iviriHitU^rablo  fipac^  of 

tStnf^  ftrc  liidudiHl  Indeod^  StroQgfollow  U 
tald  to  hAro,  ream  aso,  built  in  Otl^tliti  And 
boiltr  >  '     '^    pirc  A   third  of  a 

bofi^;  it  of  twi^lvo  )>ounitft, 

m  w«i^i...r^  ■.,..  ^.  du$  ttX/ii  of  fifD  hun- 
died  and  fort/  jKyuada  lor  fifteen  lK>r»e* 
power. 

Ppof»  Le  Cont<*  §Jnws  dcarl?  that  wUli 
l)IM***tHf*  rat?<>  f>f  wdgUt  to  wtreu-ffh,  ami 
t)i  1  tilt/  of  rl^j 

til  ':  btit  iij 

til  I   wonln,  wc  can  ^et 

a  i  ivUh  a  mucli  Mntaiter 

TA  ^f)r  thaa  Is  pottsible 

K.cii    uow,   \Uk\ug    iron   ami    «tcol   and 
itciuii,  wo  can  concentrate   power  until  «« 
I  til*  tmrnij  of  ahifti;  T.  / 
of  alutiiiuurn„  ]H>HH('^ 
I  ii*,.i  w«i.*^|||ff  f^uXy  a  third  ..,  .,..,.;, 

t  f  Id  we  Qol  h«>pe  to  do  moch 

Bpfe  t) 

a^  A   hcal-oagtne    the  aatmal 
Hi.  in» ^<^<>itt  thftf)  th«* Mn  AtcaiD* 

«i^m%  iiish** 

on  kar  r  ex* 

OBIcIIOc  t    if«i  II  iwfiua   U>   ui  ril  In 

^    r.       .. 

Utlnkiog  w<!  onn  not  eqtial  the 
bi  rrfpi*rt.     lie  undcrralea  the  ca- 

pactiy  of  uur 

liie  tiiD  00  donht  timlted  hj 

the  icneai^h  oi  iMttu^  and  mtinclD,  tint  we  arv 
aea  eoniaed  wliKia  atiythln^  like  sudh  nar- 
T>.-  I.—  'itnoeanr  had  reached 
llliti'  r  a  walking-iaaeihing ; 

oompir  )  maa*fl  eonecpiloo— 

lo'  ^diglttng  etghtj  toiia  anri 

<rrof  more  tlian  ri^ht  hun* 
or>€i^  Ihe  whale  appears  to  mark 
Kaiara's  limit  of  aire  in  tnaKoo  anlmala. 
QBBfar-  *  ■-  "  *h  our  ooean-Pteamers,  V-*'- 
mIh  t  4ii]|d  hofae^power,  ani l 

fellea  t  amenl  Taatly  more  elFtL  ... 

lUaa  aujtiimi:  Nature*  h»i.i  pTovi(!fHlJ 

Wliv*  tht*o»  ahoitbl  wi'  l>o  limited  la  onr 
ae  to  the  wclL'hi  or  «J3tc  of  the 
^  Iblfdf  Suf»ly,  If  we  cnn  prohice  in 
il  •»  a^oal  or  greater  ratio  of  p<mer  to 
«i%hl^  itti  can  oommaad  the  tt«e  of  materl- 
iito  tttoQK  oioui^  to  slaiid  the  strain^  we  are 
■ot  reatmed  a#  lo  da?. 

Kerr  are  we  Utnltcil  to  a  machine  to  the 
kMi*  wmf  of  fijiof^  The  lerefagee  of  the 
Mieeloe  aii»Tiag  th«r  vitifa  aiw  necoesatily 
ibaft  and  the  etfaln>4  t   nrj  moit 

tea  la  a  aiiBa»-raa»cl  und  down 

IjKalsm^  mrtlhoda,     <'u  ^,^^  rcrj  Qkelj 


oiia  of  ooooentfatloB  of  po^^  ilian 

oeiifK>m¥.      ^retf  Prof.  \m  \  ..  iH  be 


bo  ahte»  In  some  ways^  to  SmproTe  on  her 
tuudf:!, 

Even  wcrtj  w©  to  admit  Prof*  Lo  Coote*e 

diitm  that  the  anitnnl  — ^  -  can  "do  more 
work,  with  the  ^ami^  itachljiefyaiid 

f«el/*  thixn  anyihiu;^  i\  hoti*'  u\  tj#. 

Ttst%**our  engineers  UftHl  tioi  in 

afrtxl ;  for  ih»>  p«jwi«r  reipnirtl  r  nn 

the  ground  k  nianife'^tly  mud)  lan 

tbai  neccesarr  for  ftiglit»  and  v  »re 

nnt  bo  able  to  take  ailvanto  by 

btArtin;^  from  Aomc  elevated  pi  i  nW 

down  and  up  aerial  iocUnos  at  ti- 

tter of  e  bird  ?    He  then  spptt '  c.^a 

need  do  a  great  deal  of  work,  an  ,  i i Id 
a  properly  coniitructed  machine  t 

The  problem  is  a  dllScutt  one,  but  \  can 
help  thinking;  Prof.  Le  Conte  at  faiilt  in 
inji;  ilH  iMilution  anmng  the  **  ttnjioa* 
B.nk-.;'  T,  W.  llATmn. 

Kkw  IUtsu,  Coira.«  ih^mthm'  S,  is^, 

110  ANtMAU  **PLAy  *V05BVW} 
Editor  P&jmlat  Hcitn^  ifonlhf^  : 

Hia ;  Walking?  by  a  broad  dlteb,  f  eaw  a 
*  '    V     >\>ix^  amke  irlliling  along  the 

iIk'  yr&ur,  T!u»  crvatarv  ftaa 
K^^^.i..^  .w;.v;,y  toward  me-,  but  MB  I  paused 
to  obserre  lla  marking!  it  ttoppiHl,  raised  ita 
head  to  the  sorlkcc,  and  remained  motion- 
limii.  lla  back  was  marked  with  a  pattern 
of  erlte-oresa  eurees  of  pale  yellow  on  a 
ground -tint  precisely  like  Uiat  of  water- 
soaked  wood.  Presently  I  began  to  throw 
little  itonca.  to  make  it  move  on,  but  it  did 
ikot  stir,     ll^n while,  the  ctrcles  csuicd  by 

my    fittiwhinLr   tnU:><iIi  •     t!ir    sitti'h' -  luiirkv   CiU 

the  the 

anak'  .   -  "i-ed 

neck,  all  combiacd  to  poAs  oti  ihc  animal  for 
a  water4ogfed  flfek.  It  wotild  have  been 
diUleuU  al  that  moment  to  hate  ooavlnoed 
an  ineiperienoed  obsenrer  that  It  wds  a  Ufa 
snake. 

This  effect  rstscd  the  question  wbetbar 
the  creature  was  aware  how  nearlT  imlla* 
tlnpilnhabte  It  hsd  become.  It  U  tht  ooqk 
mon  opinion  that  animals  "  play  'fwwnm  '* — 
L  e,»  remabi  passive  and  appar.  T*«i 

under  attaGk--for  the  purpose  *  '  r  lo 

,1.  ..  _...v  finiituly  alert  an rj   - 
1  a  way.     But  U 
-  takelntoaecouui 
control  il  dooiands?    And  can  we  credit 
iueh  a  setmtely  stupid  animal  an  s  «nake 
with  sufBdent  tnteltigence  to  R4»lcct  dellbcr* 
at««ly  a  mode  of  defense  requiring  so  nice  a 
perception  of  its  own  appearaiioe  ss  welt  as 
its  ifiurroundings?     Dr,  Abbott  thinka  that 
the  weHk"- »-"    Kr^.nvior  ^f  the  opossum 
when  ai  to  paralysing 

fear,  ti:  i  rofy  by  many 

cttr  .    Ij  it  ia  true  that  the 

opt>  s  t«rtor  in  the  prcnenea 

ol  diU3;^er«  it  tfccms  pmbable  thai,  hi  tho 
ease  of  other  ■otoala^  what  Uioka  like  loitl- 
ligcnt  disshPttlatioii  b  tcally  dm  to  holpkaa 
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fright    If  we  humiQ  folk  nre  fl/ometlmo§ 

**too  K-ared  to  more,"  w)iy  not  the  lower 
WiimttlB  uIbo?  S*  F.  <iOoi*mcH. 


INSECT  FERTILIZATION  OF  FI-OWKit^, 
EdUor  Fopitlar  Sdma  JfantMy; 

Sitt  t  I  have  been  rcatliog  Mr,  Grunt  ^- 
leu* A  very  iDtcn^siJog  article  in  the  Oetobcr 
(1S88)  Qumber  of  *"  Tbo  Popular  Science 
Moutblji''  ftnd|  with  your  permission,  I  wiah 
to  eet  him  right  on  a  few  points.  On  pa^e 
732  be  tVLfi :  *^ A  wandering  bumblebee,  oa 
dinner  intent,  poked  hia  long  proboscb  into 
pea-flower  number  one,  and,  after  riflinff  it 
of  its  honey,  covered  bis  hairy  legs  ^od 
thighs,  hnlf  a  '  V  -  -"t.  with  abundaut  poU 
leti."    Why  iiUiUy?    Tlio  bimiblc 

bee  knows  n    .—  t  tlie  needs  of  the 

peo-fiiriiily,  und  v,<  -*  the  fertiliier 

front  one  blo^soin  i  it  due«  it  alto- 

gtaher  «neon«ciouisly  and  u'Ao%  ft^ieldentaUy, 
•Then,  a^'«^n,  »n  fioqe  736»  be  savs  :  *'  Kow^ 
in  ibe  h'  '  '  r?*  we  gel  exactly  the  saioe 
sort   uf  i«>n.  .  .  .  If  wc  take  nny 

annual  ^i.^iii,  .i^vt.^  the  pea,  and  took  when 
and  where  the  fluwcry  are  produced^  we  atbalt 
eee  that  they  come  as  soon  as  the  plant  has 
attained  it5  full  growth,  and  when  the  purely 
vegetative  reproductive  impulse  is  beginniDg 
to  fail."  This  is  not  true  The  pea  beg:infi 
if)  blossom  at  least  two  weeks  before  it  bsLs 
it^  ftill  growth.  Many  kinds  of  pen-plants 
will  be  as  tall  again  when  they  bej^'n  lo  de- 
cay 09  they  are  when  they  begin  to  bloom. 
And  it  iii  not  the  flowers  of  the  pea -vine  that 
n*C  up  its  strength  and  cause  it  to  decay, 
but  the  roatuiitif^  and  npeniny?  of  the  fteed. 
f  If  course,  the  pollen  must  strike  the  pistil  at 
the  right  time,  or  no  frcod  is  the  rc-sult,  biit 
this  fKjJlen  does  not  come  in  with  any  refer- 
ence to  the  nccda  of  the  plant ;  it  comes  to 
ttuawcr  the  needs  of  the  seeds.  Again,  on 
page  739,  In  speaking  of  the  hybrid  orehids^ 
he  says:  **Somo  wandering  bee,  visiting  a 
flower  of  the  yellow  orchid  at  this  spoi  w  lie  re 
1  stood,  had  corried  .iw&y  on  its  head  f^tiraroy 
pollen-maBscs,  and  then,  contrary  to  the  com- 

tnr-     ^      '   ■'       ^    *    ■     -    --'     ,      ■        --  -  n--    -  ■  --■        -   '  ■ 

Ol, 

bu:,    ..-..,. 

b«mng  bron 

ft  younn  and 

noi  yet  leameiLl  to  liVuiU  thu  had  pfttcuct*  cif 

mixing  his  honc^vs.     From   thi^  chHT>»^<?f  f*»i** 

IIP      -■'•'■       ^  ' 

tli 
^1 

b 


Tt^  at)d  b1ac1r-«af  n*t*1fenf««  vliefe  lli>y 
n  tlui  bMa  an  racpi 


work  on  'i 
bcea  knt»\^ 
good  of  tl 

1  i^ay  i  a-  that  bce»  " 

!^amc  Bpr  ' 

pollen.     1 

work   on  :... 

To  prtire  this,  go  into  n 
during?  »  d^irth  of  ncci. 
bee*  go  from   Mower  to 
fumble  arnnnd    «iTint»g 
blo<£om  tl: 
mechanic  > 


flotrcfi 

Jl 

T 

cither  pollen  I'roottaf, 
riM!rtmlnatelT. 
...Uly  jouTJ, 
M*ii4tJk  B.  CnjtUMiaL 


U< 


-J'^ 


WOMAN  aofriuoE. 

Mdit^*^  Air^wiVi*"  ScifiTW^  .Vf/fU.\'u 

criti 

clc  on  this  ^1. 

••  Monthly  **  of  'f 

from  nn*,  since  hi*  luetlitMl    u*    diivX,  tad 

some  of  the  poinu  be  ralMS  wiQ  btaw  i»* 

thcr      T   •'  -  - 


4»n     t:- :     ,....L 

law?.     This  1  have  t 
many  other  mcn^  ir 
why  women  are  rtot 
in  govrmn»eni,     \\  i 
that  but  ^ 
fpiirpd  t< 
yond  tlu 
try  ;  urnl 
tiint,  if  1 

thf-:. 


.1  Inability  of  w 


the 


...  .:J^i 
t  hff  ftnt  time) 


t^%^  mou 


I  th»'¥  can 


tlic  ciccvUcro  of  Ibc 


I  i  Tl     r^  t.x 


»-    .^11 
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ii  «r{d«nl  ihat  tho  enactment  of 

iirt  hf  w^ts^tt,  to  1X9  ei (rented  bj  men,  is 
orcnuncai  -*  by  women  atonc.^^  Il  wj»^  to 
*  lit  I  u«c!<d  that  expression,,  und 
'r>n  of  Arithmetic. 

•-   '-'♦  •» - .1!  r>/ 

frc- 


qacnt  lAir.brcttkcrs.    It  takt^  m^n  to  f^vrm 
men,  and  what  govemi*  tb*  ll 

contriil  tb('  tcMMT.    It  U  IV '  it 

twro  1    '      '     ^^  '..ihecn''  fnr  Mir   »nn:»»| 

tlio  «  ill  cqL     The  smatl  cat 

can  ju^'  ^•" — b"  '^"^  «<^t'gc  bale* 

B.  D.  Can. 


EDITOR'S  TABLE. 


AimnSM  ASD  SOOISM, 

THE  question  of  the  proper  balance 
Co  be  maintiunorl  between  alt rn ism 
cud  cgoiim  \^  ono  of  maclt  prnctiral  im- 
p<ifiiiic#.  A  rortitin  view  of  tlio  iiubjcct 
Wi  iperbyMr.Cbnrle* 

W.  in  our  November 

muDbfrr*  and  u  (iillcrvnt,  to  80ino  extent 
•ft  anbk^oniitic  one,  was  maintAinc<I  \n 
thii  Mtcr  from  Prof.  Bulkloj,  of  Wii^b* 
InfCioiT,  wltirh  nppi^arcd  in  onr  nmiibtT 
for  Jantiarj.  Wc  bave  aJrea<!f  expre»wed 
A  9mer»1  npproval  of  Mr.  Bmiley*i  po»i- 
bttt,  in  vUfT  of  tbe  counter^arga* 
I  of  our  recent  eorrenipondcnt,  wo 
mi^  ptrlift|i§  be  Allowed  a  few  odOitional 
vofdf  4;f  ei^pTiiofttlon. 

Tbe  question,  as  it  seeme  to  ns,  U  not 
irbieb  I*  the  Ligber  principlt?  of  aeUon 
-^tntiflm  or  egoism— but  tbe  timch 
Bcire  pr^ieat  one  as  to  the  eitt^ot  to 
vhleb,  «fi(l  tbe  ctrcnm^B^tancCH  nndcr 
9likb«  OD4»  biimnQ  being  »boti]d  ^ntul' 
IqmIj  9npp3cinont  bj  hU  own  indui^tr/ 
«r  08|i«^«tj  tbe  deficienciea  In  one  or 
these  fespecta  of  another  human 
The  early  Chrtatians,  we  read, 
lA  thtoigii  in  commoQ :  no  one  said 
WHS  hia  own;  all  indiddnal 
irm«  at>onali(7il,  as  completely 
^rondhon  himself  could  have 
S*7tnehow  or  other  Un«  Btato 
^tbifiit*  did  tiot  contimie  long;  ami 
CbfigtlADft  of  the  nineteenth  century 
•bnv  fii.  n?trtiralar  43e»tre  Xo  revert  to 
I  of  the  early  ehnrch.    We 

ttaj  'iU?:rv;ore  olalm  that  personal  own- 
Bilil{»  of  propf  rty  Is  reeognized  to  day 
[A  food  thing.  If,  then,  any  one  19 
BpoD  to  part  with  a  ptirilon  of 


hU  goods  for  tbe  benefit  of  other^i 
gome  adeqtiate  reason  iihould  be  BbowQ 
for  bh  doing  1^0.  It  b  not  enough  to 
tell  him  that  altnmm  Is  a  virtue;  for 
that  argument,  unrboeked  by  other 
conai derations  would  lead  to  the  re- 
cf^tabrtsbment  of  the  very  system  of 
commtiui^m  upon  wtiicb  it  ban  been  de> 
elded  not  to  ro-enier.  Before  be  partt 
with  hU  money  for  alleged  bcncvo- 
Icni  ohjectji,  a  rcajionahio  man  will  ro« 
qtiire  to  have  it  di*iuont*t rated  to  bim  that 
jtH  appli cation  in  tb<?  manner  proposed 
wilt  cnrv  more  evil  tban  it  will,  either 
directly  or  indirectly,  canse.  In  order 
to  Judge  the  matter  rightly^  we  ahonld 
tnke  the  eaao  of  a  man  who,  posaeasinir 
wealthy  t»  employing  it  in  a  prudent  and 
nacful  manner,  and^  ao  tar.  bclpSn^'  for- 
wnrd  the  prosrperity  of  tb«  r 
not  the  ca*e  of  one  who  if  m  ij^ 

hirge  aums  of  money  in  idle  ontentatioo 
or  vieiODs  pleasurea.  In  the  latter  coao 
the  man  U  doing  harm  with  bin  tnoney 
already,  and  poesibly  more  harm  than 
wotild  be  done  even  by  it^udiciooa  be- 
nevolent! ts  The  former  ea»e,  tberefore, 
is  tbe  only  one  that  enables  qs  to  bring 
a  proper  criticii^m  to  be^  upon  a  sug- 
geition  for  an  "  altmiatic  ^  applkation 
of  wealth.  Tbo  moxiisy  b  now  being 
caefully  employt-d  in  the  industry  of  the 
conntry ;  and,  so  far  asi  applied  to  tlie 
personal  expenditure  of  its  owneri  ia 
Knuff  used  in  maintnining  a  type  of  liv* 
ing  that  almply  inapiree  reepeet,  chal- 
lenging neither  tho  ntupid  admiration 
of  the  vnliEfar  nor  tbe  envioui  ref^rarda 
of  the  poorer  clfti^sc^.     It  iii  1  it 

nolhing    short  of   a  very  rj 


demonstration  of  the  saperior  usoriilDesd 
of  tlie  proposed  end  woald  justify  the 
transfer  to  it  of  capital  already  usefully 
oad  worthily  employed* 

Now,  among  the  points  to  be  con- 
sidered in  WQigliing  saoh  a  question,  this 
certainly  should  not  be  overlooked^  that 
the  altruistic  act,  while  it  may  alleviate 
a  given  case  of  misfortune,  tends  to  pro- 
do  oe  another  case  to  replace  the  one 
relieved.  Does  any  one  ask  how  ?  By 
creating  an  expectation  in  the  minds  of 
others  that  their  troubles  will  be  light- 
ened or  remorod  in  a  similar  manner, 
and  so  causing  a  certain  relaxation  of 
the  effort  by  which  a  condition  of  help* 
leseneas  might  be  averted.  The  proba- 
bility is  that  not  one  only  but  several 
cases  calling  for  charitable  interference 
might  be  the  result  of  a  single  stroke  of 
charitable  effort ;  jast  as  a  single  prize 
token  in  a  lottery  upsets  scores  if  not 
hundreds  or  thousands  of  minds.  We 
ne^d  not,  however,  theorize  on  the  sub- 
JGCt — though  the  theory  on  this  occasion 
Is  nearly  as  demonstrable  as  a  prupo* 
iidon  in  Euclid  —  for  experience  has 
proved  over  and  over  agaio  that  9ys> 
temattc  **  charity  "  makes  beggars.  The 
man,  therefore,  who^e  money  is  ^tsefully 
employed,  and  who  has  nothing  to  re- 
proach himself  with  on  the  score  of  per- 
sonal waste,  will  have  to  be  aati^tied 
that  the  cases  of  want  or  rice  that  he 
cqre3— admitting  that  he  cures  tliem — 
will  not  he  made  up,  or  more  than  made 
up,  by  others  resulting  more  or  less  di- 
rectly from  his  benevolence. 

But  in  how  many  cases  Is  real  good 
done  to  the  so-called  **  beneficiaries  *'  of 
charity  f     We  have  ourselves  heard  the 
most  mournful  <K)nfesston9  on  this  Ruh- 
Jeet  {torn  persons  who  practiced  a 
ism,  or  Christian  chanty,  as  tli^" 
perhapn  rather  have  called  it,  r 
tivci  <  ^  w  duty. 

thc»o  N  >^,  it  is  a  V 

rare  tiling  to  be  aide  to  rec^ord  : 

adv.kliL.M'>>     riii    rf>^i»h;flr*  f(.    Ot,y 


^      1  -ther  agentA 
lUiQ  Awoe 
of  hordes  of  shiftlesa,  < 
ures,  interspersed  now  and  i 
nnctuons  adventurer,  who 
rooms  in  the  exx>cctatlon  of  i 
who  frequently  get  relief,  hot  t 
no  good  is  over  afterward  he 
not  deny  that  raonoy  may  1 
in  such  a  way  as  to  do  nsal  ( 
who  need  help  ;  wc  only  i 
difficult  BO  to  expend  tt,  a»d  i 
cult  to  guard  againat  da 
others  by  woakemng  thm  ^ 
resistance  to  the  hMU  that  1 
pauperism*     Borne   large   cha 
seem  a  beautiful  and  admlr 
considered  in  iti»elf ;  hut  wr  ftm 
slop  with  this  inside  view.  We  i 
to  sak  what  effect  it  b  pr 
society  at  large ;  and  If  a  cu 
ever  setting  toward   it,  and 
^^  nulla  f49ti^ia  r#f r^ryvin  "— a 
turned  away  from  U— w« 
ate  our  admimtion  of  the  1 
performing  in  the  cocminimit.|v 

It  is  common 
speak  of  natural 
type  of  a  **mercilesa  law*** 
will  dare  to  Bay  with 
natural  selection  it  not  mert  \ 
on  the  \  * 
truisttc   I 

course  of  iliiuga}      Natu 
cotnpetenoo  and  inkiery  i 
reduces  th«n>  ia  9fttaj  wtgr  ul 
mum.    Han  steps  tn  aiid  i 
of  cru eUy ;  he  tries  his  own 
lo  I    Uioujanda  and  hnadnrft  < 
sands  an  leading  ft  J 
and  ft  depraved  Intelk-c 

Man  ^ 

.  rniio*  his] 
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eroa*  ms^ticta;  Lut  ho  would 
OpT^oMf  lii«»  IJeai  that,  bcr4iiisct  ah  act  i* 
altntttftie;  tt  mnit  he  f^ood  anil  virtuuus. 
All  allnitsm  U  latcrfcreDce,  aad  inter^ 
Tiecxif^  to  bo  jtistlfied.  As  we 
[utthi^  ontsvt,  peopU  are  tootnQob 
HCCiMt^mwd  io  tUiok  of  oiiarity  being 
gITrD  omt  of  a  iurphin  tliiit  would  uth^r^ 
iHiio  not  Ue  ti]»eroUj  ittitplo^ed ;  bat  that 
Idttft  tsodi  to  dl4guijie  the  real  oatura  of 
tl^  qtwtftlcuL  There  Is  vist  Be^  for 
aAciJiJ  roforta  Iq  the  ni Alter  of  the  ex- 
penditure ot  moDcy ;  nnd  indeed  w© 
know  of  00  direction  in  whtoh  n  mora) 
«niaid«  la  moro  wanUid.  If  ^otoethiog 
«MMild  bf  done  to  check  the  barbario  ex* 
triTigtiico  of  onr  wealthy  olaasea  and 
Um  blftRiAbla  extrtivagaiioe  of  cliaset 
tkal  af«  n« '  tonch  good  would 

W  da»0  to  I'  body  of  •oclcty. 
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Whatvtiii  may  be  the  edacatinnal  pro. 

filtai,  ,  or  pa^i. 

Itn>t>0okft  ftud  i0i0UiT«*^t  U  rtfUiued  by  tUt» 
fiDa  bnltj  of  Rurmory.  ThLn  fTOQAldcrntioti 
la  iMomJl  fo  ihow  t)ie  p^iki  imporUineo  to 
1^  aimmt^r  of  a  tlioriin>*h  ncriuaintanoo 
wUk  iW  aoiiira  of  this  f. lenity  and  Uiv  best 
iBiiM  of  odiirating  tt.  On  iho  other  hand, 
M  Pr.  W,  T,  liartK  ihc  editor  of  liii* 
^icrkat**po4nU  ont,  Iho  memory,  whon  uirer* 
ivfalafkad,  niay  crotrt]  ami  cramp  the  other 
fiMQltioi.  It  U  a  familiar  itatamimt  that 
mwh  nusBKH^fin"*  fJf*n'ffn*  tb<?  power  of 
libnaghy  au  !  Mhc  pow. 

tr»0fMtt»0i  l^  and  wTU 

WH$  W  panitj»^l  by  ttio  oatno  meanB. 
■  Wlfli  *n  Q^ffnuctire  memory  we  atippcMie 
i»  roe  bi  an  object  what  we  rcmcm- 

\jm  i<>  •  [  mmtk  In  |i  befoFr>,  and  any  new 
foaumii  e«a^  nor  tuiM^rnH^l  perception. 
TU  If  trae,  too,  bi  the  cs^e  of  imo^^nntion, 
Cba  fOvcr  whldi  on^^ht  U*  Ix*  prDduotlvo  it^i 
^all  aa  rfpfadoctira.'* 
^  not  Iba  if  miile  apa  • 


tba  memory  aa  mtie)i  ai  poadbK  but  how  to 
train  i%  m  that  it  shal)  have  iU  (^feaUMtl 
eOicieney  and  yet  ncit  btcrfcra  with  the 
acUon  of  the  othtrr  rucultiofl.  Aa  to  gaug- 
ing agaioil  an  overactive  memory,  Dr*  nartii 
•nya;  "The  aalMotc  for  this  baneful  effect 
of  memory  is  to  be  eought  in  a  method  of 
training  tliat  aj^ociates  e(feet»  with  eauftc*, 
and  indivUlualii  with  npedeit;  that  aaaodatoa 
one  idea  with  another  thro4igh  Iti  eiaeotial 
rclatiooAf  and  not  by  \u  aecidental  proper- 
tki*  One  niuAt  put  thought  into  the  act  of 
meiBary.*'  Be;;^nnin|;  witli  au  uianiluailon 
of  the  nature  of  memory^  Mr«  Kajr  proceiHl* 
to  jtoint  out  the  eonncction  between  mind 
and  matter  in  general,  and  en^icdaliy  the  In- 
finonoe  which  bodily  cuudttluni  hava  npoo 
mentJil  action;  he  ncit  discuitflci  the  pho- 
nomvna  of  scnAAtian,  and  then  deseribet 
the  formation  of  mental  imQ;:*eit  and  the  un« 
cooaeiouji  action  of  ilie  mind.  Tbe  author 
la  oonrinoed  that  much  light  U  thmwn  upon 
the  iubjvei  of  nineniouicii  by  the  faetti  of 
phytlology*  "  When  one  perforaif  a  eet  of 
movemimu/*  ho  says,  "  for  the  firat  time,  he 
may  find  eooAlderablo  diHleulty  tn  doing  90^ 
owing  to  thf!  unadiipte«lne»4  of  tbe  pariN  oon- 
oemed.  The»e  pan#,  however,  retain  certain 
tracea  of  what  hai  taken  ptacc  (n  them,  no 
tltat  when  tlia  moveowrot*  come  to  bo  per^ 
'led  afecond  time  the  dlBlcully  attending 
I  la  aomowbat  leaa.*^  Frequent  repetttioa 
hioreasea  the  caae  of  performance.  Similar- 
ly lanaatlocu  ttafe  their  tracea  on  ouraeaae- 
organa;  men  obierre  best  what  they  have 
frequently  obaerved*  HeeaUbg  to  mind  an  act 
or  sensathm  la  ao  much  tike  tito  orl|{inal  ea- 
p«rteiioe  that.  In  Uio  author^a  opinion,  the 
aame  porta  art  oonoerned  In  the  one  aa  In 
th(*  other,  and  th*^  1 1  ^    by  thoae  ea* 

perienwi*  have  i*>m<  in  the  act  of 

recolkction*  This  rk'vv  U  supported  by  the 
rceent  theory  that,  in  the  wunj*  of  Prwf, 
Bain,  **  the  organ  of  thn  ititnd  i«  not  ttie 
brain  by  itaelf;  it  i*  the  brain,  nerves, 
mujittoa,  organa  of  een^e,  vlficism.'*  Our 
idcaa  are  rememt»crc4  in  Xhe  same  way«  for 
"  ereiy  idea  in  the  mind  mui<it  have  enten*d 
it  by  lome  aenaa^  and,  tn  order  to  itm  full  and 
complete  recall,  it  la  bctlcTcd  tliat  it  must  fao 
again  projccl*ti  or  I  fj| 

$0n^.     Kven  tbe  n>  .a 

'  >ia  of  fOOAiXivui^  Wlif aging  to  #^00 
rjh  la  also  oaooemed  fa  the  reoollao* 
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tion  of  thcni."  In  the  concluding  chapters 
Mr.  Kiiy  fihotra  Ibat,  if  the  foregoing  is  true, 
'*  it  is  evident  ttuit,  in  order  to  improve  the 
memory,  speciat  attention  must  be  given  to 
the  tminitig  of  the  seofied.  ThJa  id  to  be 
done  by  first  training  them  to  observe  tmre- 
fiiUy  what  is  before  them,  and  then  making 
tbcm  recall  or  reproduce  what  has  been  pre- 
fientcd  to  tbcm^  as  accurately  as  poeaible. 
These  two  are  distinct.  The  one  depends  on 
attention^  the  other  on  ossadation  and  fre* 
queutly  rcoulliu^  what  is  in  the  mind.  In 
attention  the  great  thing  id  to  concentrate 
tlie  mind  upon  one  thing  at  a  time  till  it  Ia 
thoroughly  moBtcred.  In  oBsoctation  we 
must  seek  to  biing  together  and  associate 
those  ideas  that  most  nearly  resemble  each 
other  and  that  we  wish  to  recall  each  other," 
The  two  processes  of  attention  and  associa- 
tion are  involved  in  every  act  of  remember- 
ing, and  Eug:gcstion^  as  to  how  tliey  may 
be  made  more  effective  form  the  substance 
of  the  author's  advice  on  iiow  to  improvo  the 
memory.  Tliroughout  the  biiok  the  autlior 
makes  promtuent  the  bearing  of  his  views  on 
education,  for  he  deems  the  treatment  of  the 
memory  in  the  present  system  of  education 
to  be  wholly  wrong,  **  Instead  of  the  com* 
munication  of  knowledge,"  he  says»  **  being 
mode  tho  means  of  improving  the  memory, 
the  intercj^ts  of  the  momorj  arc  sacrificed  In 
order  that  it  may  be  crammed  with  as  much 
knowledge  as  possible,  without  regai-d  to  the 
permanent  injury  that  may  thereby  he  done 
to  it."  The  aubject  is  evidently  one  on  which 
the  author  has  studied  long  and  read  widely ; 
his  presentation  is  simple  and  consistent,  and 
his  various  statements  are  supported  ond 
illustrated  bv  many  brief  quotations  from 
eminent  spedalistA  in  mental  sdenco. 

Wonics  OF  TitOMAS  Hili.  Q^kt,s.    T 
R.  U  NrrriKsifiK    Vol.  III.    Mi 

-"*  ^*      rlr.      London  ami  Kpw    i*nu: 
1  driven  k  Co.     Pp.  cht  and 

Mr.  Orkkn  led  a  fjuiet  life  as  a  tni^r 
and  Professor  of  Moral  Philosophy  In  the 
Tnivcndty  of  Oxford,  seldom  appearing  be- 
fore the  puldic  or  h\  morcmc: 
that  brouglit  him   i  w'n*v*,  hni 
did  much  work  thiit   lh<.    Wbn 
let  bp  r^»rfmftf«n  ^h\}f  the  mi\- 
mat  '  TOtjghL     ih 


in  whom  *' phiiosof>by 
religion  on  the  oihi  tiiit 
other ;  —  to  wtiooi  ra 
BfticaUte,  and   for  wlMni  bi 
reMon  found   U»elr  l%1ieit 
good  dthKnsbfpu'*     Qis 
rccted  toward   praelSoa)  fun 
ing  the  EngllsU  maaaet  Into  a  I 
ioal  aod  ifiealal  ooQdliion ;  and  i 
of  hb  easavf  ^Kfyir*  him  u^  hata  | 
man  of  pr 
to  llie  pre 

not   yet  seen,  result,      tie  wi« 
small  village  in  Vcjrkahitv,  b  IS^d^  i 
Unndcsc»!nt;  was  •chootcd  at  tii)|(;tiT,j 
he  showed  a  tendency  fiowafd 
ing;   became  a  £(tudai|  at  BalM 
0  if 01x1,  where  he  obtaiaed  a 
afterw)ird  a  fellowship;  and  ihm 
as  tutor  and  Im-  uy   ]|Bi>  i 

feasor,     lie  wa;- 
tidana  "  of  the  Rugby  i 
sidertjd,  in  spite  of  hia 
contrary,  a  "  dreatlf  u1  radioiL**  ] 
he  made  himself  f«^lt  by  bU  I 
and  showed  his  iudi^pendaaoi  1 
his  own  line  of  roadtag  i 
honors  and  pHtcs.     Ha 
poleon  as  a  "^ucocMful  bv^gaal*}  1 
cnthasiaatjc    admi  ration    for  Jaka 
whom  he  described  oa  ^'  a  gvaat  ' 
pie  as  R  boy,  full  of  fun,  witb  •  v#cf  f 
flow  of  conversation  mad  lots  of  i 
riea  " ;  read  Wordjwortii, 
and  Fichte;  failed   in  tlm 
profcswrshJp  at  ^'»    k,..\^w\ 
cause  he  wms  ch  v*( 

terlalism — to  whicn  nr  wej 
rejoi(rt*d  ill  ISdO  orrr  ibo  mpttXM  At| 
duty,  1  If  9'.<t9r^  tW  I 


radical,  for  he,  Itri^t^  and  Otb 

**form  a  finr  tTniTnTL-j.t*'  In  Ir^  I 
t«aaf»^;  ar 
the  Trn*  -1 
and  f 


•ua*,^st 


*4  bt#»««:rr 
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In  vliicli  the  middlc-cl&sd  schoolf  in 
~p«ttlcii  ?'3  fcvpotid  lo  the  tipcdi  of 

tlioii  y-  i  attend  ibcm^  arc  rcrj  pun- 

gent,  90  down  ui  ibe  root  of  the  m&ttcr,  And 
look  to  the  fiiul  and  pvrtti«ncnt  result ;  and 
Uicy  tbow  that  hb  Birongtsst  sympathiex 
wcrt  wilb  the  Mliication  of  tho  middle  claHg- 
ei,  whom  tho  uiur«niitic«  w<<ro  only  Jii^t  bo- 
■uiog  to  iooob*  Ttiiji  tfpiipaihf  wks  inti- 
«1;  hound  up  with  a  fjinpatby  witb  the 
"iMMMOnfonntntiS  which  won  cipi«f»sed  in  a 
iMlttft  bttfore  thr  Edinburgh  Philo«opbtca1 
laHltiitliOD  on  *'  CrocDwell  iind  the  Kogiif^U 
OMDOioiiwealUu**  lie  vupported  electoral 
fiisiiD  •■  » tuaans  of  redoamin^  the  gorern* 
iMol  fram  tho  (^ra«p  of  capltaluiu  and 
i&olN^  and  rejoiced  over  the  passage  of  the 
ratirt  bill  In  1«^08,  aa  a  rlctory  in 
licb  no  party  wat  Ihei  wbincr,  btit  the 
nation  won  "by  a  meaattra  which 
QulMi  un  for  the  Ural  time  000  people." 
What  rvAilt  wait  looked  for  from  tlie  im* 
fnmohuMimefii  of  tho  poopic  wa§  nr>t  t!io 
pritfcnt  queftkin«  **  Untie  the  nmn't  le^, 
and  thm  il  will  be  time  to  vpccnlnte  how  lie 
will  Wilk/*  In  one  of  bia  itt>ceeho«  bo  de- 
fined aa  the  idea  of  a  true  bbiiral  pro- 
giijnifBO  "the  remoral  of  all  obsttructionx 
wtil^  the  law  can  remoru  to  the  free  devcU 
opofrnt  of  EiigUtih  cltiaciui.'*  In  a  leeturd 
PMpaoting  dio  poaitlon  of  Ibe  political  re- 
Hmmev,  hn  deacHbod  them  ai  proceeding 
*^epiill  tlM»  principle  that  trn^  pulitlml  free. 
dMB  nMana  tb«^  jiower  on  tho  pail  of  tlie 
tfrtifff*  na  a  body  to  make  the  moHt  and 
%l0i  of  tb«m«clvca,  or  (which  b  ecjulimient) 
14  oomtfibnt«  #(}Qally  lo  a  common  good^  and 
lbs  fruodom  of  ctmtract,  frvedom  in  alt  tho 
Ibrma  of  doing  what  one  will  with  onc^tf  own« 
ii  ooly  ?alitable  a«  a  mean^i  to  freedom  lo  Its 
fMHifii  amie.  No  oontrac-t,  tbi*n«  \b  valttl^ 
vliidi  Meal*  the  end  for  which  alone  m>- 
dtfy  cafocoei  eontraetfl  at  nll^l.  e^  that 
dtrelopniiiki  of  the  facultic^s  of  all 
1  U  Um  bigbeat  good  for  ail/'  On  thiii 
piiodplt  bo  JuitlfUd  lnt«rf«mic<*  in  mtttr^i} 
fif  labnv  brahK  idacation^  the  letting  of 
land,  anit  tho  tale  of  aleohol,  Tlie  etroo^est 
ikmsenu  bi  fab  natiim  **  eeom  to  bsvc  been 
llyi  avnie  of  poblio  doty  and  Uie  tense  of 
ml|0aQt  depeodenof,  and  In  the  oreeda  of 
andnra  Hbcrslka  and  modem  eran^lical- 
fan  be  foond  a  eongvnial  laxi^i 
In  bed  no  dilBailty  in  t^nnbtlu . 


wbhfld  into  that  ofGennan  metephyvtciL , , 
The  idea  of  a  free  perscmality,  exercising  he 
freedom  under  conditions  which  It  Itaa  itaelf 
cniitvd,  fonni^  the  me<»Un5-po»nt  for  hb 
political  and  religiouB  a^pinitioos*  In  tho 
light  of  tlU«  idea  he  interpreted  to  himself 
the  problems  of  bielory^  uf  morality,  of  tbo* 
ol<»gy/'  Xa  he  giew  older,  be  found  that 
wttli  many  of  hb  natural  ullics*  liberal  poU- 
ticiana,  religious  cnthmiiaBta,  scientific  invea- 
iigfitorR,  hit  could  only  go  half-wwy.  Dul, 
wiih  all  modifications  in  hti^  attitude,  **tbo 
ideal  of  Cbrbtian  eitizeniihip  remained  hb 
Ideal  to  the  end ;  and,  in  epttc  uf  f rci^uent 
Anta^niam  lo  the  accreilitcd  ni^reiienta^ 
lirea  of  pbyvlcal  science^  he  never  relin- 
qniihed  the  claim  to  be  at  one  with  the 
Irtie  id^nitilio  splrll,**  Tho  subjecu  of  Mr. 
Oreen^i  Icctumt,  both  aa  tutor  and  as  Prn* 
fenor  in  Koral  Philosophy^  lumod  bi^ly 
rotintl  errtain  works  of  Arbtotle,  to  which 
pans  of  [Into  were  added.  The  manner  of 
treating  thcM  works  was  gredimlly  modified^ 
In  aeoordance  with  tho  metbodi  of  Ocrman 
oommentatom  and  writers  like  Jowctt  and 
Pattif^on,  and  became  ^  Icta  literary  and 
more  philo»ophlcal,**  The  lectnrei  wluoh 
ho  dellvertHi  during  the  four  yeart  <d  bb 
prof««s«arship  were  ombidbd  In  bb  **Pffv 
legomena  to  £tbic9,^  wtiich  was  published 
after  hb  deatli.  A  coone  on  **Politicil 
UbUgation  **  and  parts  of  other  cooites  hane 
bvcd  puhUshcd  In  the  second  ▼olume  of  tbla 
edition ;  and  thai  and  llie  first  rolume  coik 
tain  the  cx)lte«tion  of  hi^  philofophlitii  works. 
The  prvsent  rolume  of  *'  Mbc^^tbnles  **  con- 
utn^  iwcmty^ine  papers,  which  hare  been 
published  ea  pohUe  addrassc^^  as  arlbbn  In 
the  "^  North  DritiAh  Review  "  and  the  **  Acad* 
cmy/*  or  through  other  channeb.  Among 
tho  subjects  ate  **Th«  Force  of  Clrctiro- 
itanocfl/^  **The  Influence  of  Civiltratian  nn 
Gmins^**  *^Tbe  Value  and  Infiuenoe  of 
Works  of  Fiction  to  MtMbm  Tbaea,**  **The 
fhilosophr  of  Arii*totlc,"  "  Popular  PbOoeo- 
phy  in  its  Rebtlon  to  life,"  "  Caird'i  Phi- 
losophy of  Religion/*  **  1  ra mortality ,"  "Chrb- 
tiiuiDo^a,**  "Tlie  Englbh  t'omr:»on  wealth," 
^*  Liberal  Legifilatlon  and  Freedom  of  Con- 
tract/' ^  The  Gradinx:  of  S^Mindary  Schoob,** 
*'Tbe  KlemenfAfy  Scht^I  Sysfem  of  Eng* 
land;*  "  Tlie  Work  t^.  be  done  bf  tl»e  Oxi^fA 
nigh  School  for  Boja,'^  ftnd  thvoUi0c»l  m^ 
JectSw 
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Aotionout  wttn  AN  OpieiiA^GtABs.  Bj  Oak- 
RitiT  P.Servis.^  lllustnitcd.  New  York: 
D.   Applciou   &   Uo,     rp.    1m  t     Pricc^ 

CxtJKB  the  abofe  titlo  a  fcnes  of  five 
articles  rt>ccnt! J  appeafed  io  "The  Popular 
Science  Montbijr,*'  describing  tlie  aspect  of 
the  itarry  Ueaveua  as  ftceo  through    ihAi 
most  available  yariety  of  the  lekscopc— lb<» 
opera-glass.    Those  descriptions  included  di- 
rections for   teco^zing  the  consteUaiions 
and  the  principal  stars,  and  were  ilUiHtratcd 
with  Dunicroua  star^raaps  and  viewa  of  the 
Bun  and  moon^  while  many  allu5tona  to  the 
hiatorjr  and  myihology  of  tlie  subject  aildcd 
to  the  intcrcat  of  the  text.     The  articlea 
called  forth  many  lively  exprcsaions  of  pkas* 
urc^  both  from  the  newspaper  press  and 
from  individual  corre5?pondent8,  whIcJi  ia  not 
surprisUrj*,  for  the  **  Monthly  "  has  Bcldom  if 
ever  published  n.  series  of  papers  who»e  &d- 
cntlfic  accuracy  and  fascinating  style  made 
them  more  deserring  of  the  name  of  popular 
science  than  tbcf^e.     The  Boriea,  rearrant^ed 
and  enlarged,  is  now  published  in  book  form* 
The  volume  contains  an  introduction,  com- 
posed of  matter  recast  from  the  articles  in 
the  **  Monthly,"  devoted  to  telling  what  a 
good  opcra-glaaa  ifl»     Tbla  U  followed  by 
four  chapter?,  lievoted  respectifcly  to  the 
Btarfl  of  qjring,  summer,  antumD«  and  wioterg 
and  a  chapter  on  **The  Moon,  the  Planet^ 
ant!  the  Sun,^^  the  accounts  of  the  planeta 
being  new.    Throughout  the  work,  and  in 
ftome  parts  on  almost  every  pa^'c,  new  mnU 
tcr  boa  been  introduced,  intended  to  make 
the  subject  clearer  and  more  interesting  to 
ihc  reader,  and  to  render  the  book  enjoyable 
and  UEcful  reading  to  those  who  may  not 
care  to  follow  out,  opern-jlaM  in  haml,  the 
directions  nnd  de^cHpttona  cont&tn^^d  in  it. 
JUcoanta  of  additional  St 
other  ohjectfl  Uuyg  beon  1 
references  to  atar-Iorc,  as  well 
in  our  knowled^re  of  the  hcav. 
the  fcerictt  apmcarvd  in  the  magaxiniN     Tfio 
tadiant  polnti*  of  mmc  of  the  principal  mo 
teor-^howerii  have  been  Indicated ;  ahio  tbo 
plocea  In  the  heavens  of  the  i>olnt»  known 
MM  the  BoUtJcex  and  ei^uinoxe*!.     Additional 
deaoriptioMS  have  «l*o  hern  lotroi 
the  rrrolution  of  ih"  h#^ir«'ii«  and 
ttpOQ  iba  placoi  o; 
iereai  tGiaons  an  i 


matter  baa  bcfnj  iiddr<^  on  ih^  btildffT'  ci  I 
Pleiaden;  ^^K7«ti, 

ihcif  atnwj^'  «wi  ^b 

Btar^clnsters.  All  Uic  iilniitnuiaof  of 
article  on  "The  Stars  ot  8(>MHii**  •mw 
drawn  and  re-engTavcd  for  » '  d « 

era)  new  ones  liavc  been  addi  -. 
and  in  that  on  "  TJe  Moon,  ih«  Plant-ta,  J 
the  Sun."     The  volume  la  prinird  In  ' 
clear  type,  on  fine  jMipcr,  and  b  botnul  in  \ 
notably  taatcf ol  and  aj»proprUi«  rtjJe. 

MicnoffoopfCAL  PnTSiooaAinv  ot  tni  1 
MAK1?<0  MlHWtAIA     IW  II.   Ro«W4a 

Trfthfilatcd   and   i»^  ^      Ml - 

InoDfos.     Kcw   '1  it'X 

Sons.    Pp.333,     i.u,  c- 

Tvi9  work  u  described  by  the  tnnalaior 
a*  containing  all  that  i«  ncci»»ary  for  a*  J 

curate   mid  complete   dctcrTTtinatlon  f»f  th 

rock-malting  nilneml*.    In 

the  \*olume  the  optical  pt'  , 

crab   arc  dedcribwl,  with  Bomr 

their  morphological  r>^"»n«'»- 1-- 

nomcna  of  oobe&hin  a 

In  the  second  or  deacniin 

als  treated  are  arranged  tn 

fyptcro  of  < 

two  gtDUp;-. 

aU.    The  former 

Bubfltances  and   > 

metric  tymcm;  the   iatt^tr  f^r-- 

Tided    into   mineraii  with  one 

(tetragonal  and    hcia^fonal    9jneM»\  aa«l 

those   with   two  optic   aiM  (owli0tbM>i>» 

monoclinic,  and  ttidisdo  f7«t(9«)i    then 

arc,  bcaides  tlK'*^»',  a  few 

gubstftncos,  which  htv  placi4  tmdcr  tl>e  1 

iif  1^1  'bo  la  the 

part,  li*!  MOOiid,*!! 

ceded  by  a  Ust  of  ihi?  Utcralure  of  tbfl  I 

jtct.     Twenty  m    plate*    of    pboto^nic 

^Tttph:*   and   one   hutidrt'*!   and   vrnn^Mj^tm 

woodcuts  illustrate  the  UjX, 

ToWH  ANt>  rn*»t?rv*  iir-tii'vrLr   Tint  nt-^tw        Kl 

E.  L  ' 

$2,00. 

TiTt  aiii.   -     .       *it*rk  ti  ic  nlJ  ImTifo**'- 
mcnt  iu  a  d^partnkcot  w> 


tomptkm  a  teriet  of  twentj-tlirpe  dvsigiui 
£bool*bultc{if|g«i  rtngin^  from  a  log- 
of  OQQ  room  to  ft  brick  buililini;;  of 
two  ttorics  And  baiei»enV  ^^^  oantHialng 
dgtit  rpami.  Eftdi  detign  U  oceoinpaQlod 
bj  ft  g«iitiml  d«»eHptJa&,  (n  which  the  light- 
ingi  btftthi^,  TinttlJfttiQgi  ftntl  toilet  amiiigv- 
mcBta  rtoetve  doe  fttteatbo^  The  text  is 
ftboii'ii  I  with   from  and  dde 

el^rsn  uijil  d©t»»lK  for  dooii^ 

t^  rftOttoofcii,  MTcens,  pordiea,  win- 

ii  lei,  giitc^  f€&oc%  etc.     In  ail  iho 

deiignt  tho  priodpff}  thni  ftchmil  •  booiit 
•Itotild  be  tttmctiTo  U  ini^istcd  on,  and  tlidr 
porches  wltJi  bidiutrmdcA,  the  low  ovcrhfto;:* 
log  raolt^  ftiul  exterior  chicaner  of  many  of 
Ibenit  miko  ih6  nttnWcr  ones  look  liki*  dwelJ- 
iDff,  while  the  Urge  onefl  haine  the  ftppoar- 
•Det  of  Ubrarkst  or  dub-houaet  rather  thao 
Iba  «o«^x^  aapooi  oatialiy  aaiiociattf^l  with  a 
•chool^houae*  Attetttfon  it  paid  to  cconoroj 
withal,  e«pecUlJj  in  tlui  designa  for  tltc 
•fnallcr  buUdtnj^i.  The  book  h  rery  hand- 
tmaeiy  prititod  and  atlraciiretj  bound,  and 
d^ienrea  a  place  in  the  Ubraty  of  every 
•chooliiAoar. 

Boats  asfn  Soils  :  Their  Origin.  Composi- 
lloii,  and  OharacteristicA.     liy   HoRAOt 
S.    SvocKMiiiKia,      Kow    York:     John 
WUcf  t  SoQi,     Pp,  tn9,    Pri<«,  |2.50. 
Ti»  obJwTt  of  thia  book  Is  to  present 
^hat  aid  the  adenoe  of  geology  can  fiirmsh 
to  the  hnportank  aK  of  agriculture.    Home 
«Utj  pftgM  am  derol4Hl  to  a  eletoh  of  the 
gMlogleal  liittof^  of  the  earth,  and  an  oqoal 
9fmem  to  roek  oompoaition  and  docotopoai- 
IIqb.    Sa  thU  leeond  dlvtttan,  the  ooiutitu- 
all  «f  Iha  mmt  important  oTBtalline  and 
i0»«7atalliiio  rooka  are  gircn,  the  dlitiite- 
i  of  rooka  br  internal  and  by  eil^roal 
la  doertbodf  and   the   prcxtiicta  of 
lliliil^gratloti  atw  eamoerated.    Tha 
agtociei  naeotioned  are  Toleanoea, 
«aier«»  roek  mctatoorphlaEn,  and 
of  the   isnh^a    inrface  mani* 
iMod  la  gradiiat  dhangos  of  anrfaee-levelf 
to  movBlain  fonnatbn,  and  In  earthquakes. 
Tht  ffttemal  forota  of  diibtegratlon  are 
diaif    of    trrofxfratiire,    mechanical    and 
dHttlail  action  of  wat<^r,  actfmi  of  the  air, 
tad  of  of^i&ie  li/e.    The  r  il?i«^ 

lot  ol  the  votnma  drali  ^i  irther 

ItiBffdfinaiSoo  of  the   dUmfr^ted   rock 
•oil*  hr  the  incof7K)rutioTi   of  of^^ude 


matter  through  the  agencj  of  plaitla  and 
nnhimU,  with  the  conAtftuvntJi  and  etiar* 
acteridiic^  of  mlh^  and  with  the  aoil  a«  rtv 
lati'd  to  the  prodtictjon  of  pUnta.  Metlioda 
of  experimenting  with  and  analjxlng  aoila 
are  described  here.  Xn  append Ix  oootataa 
ubles  of  fierccntiges  of  the  cooistitaeota 
found  in  «o\U,  itgricultural  pitxiucta  and 
mineral  fertilizers,  and  thcMs  are  foltowod 
hf  a  list  of  attthoriciciw 

A   Hakvaj.  Qir  Ttta  VaanenaATX  Avtuita 

or  TMt  XoaniKAx  Uxniu  Sr^itt^  By 
DAvm  STAftA  JoRTu^',  Fifth  edition. 
(lijoigo:  A,  a  McClurg  k  Co.  Pp. 
87fi.     Price,  I2.&0, 

Tnt  object  of  thia  manual  la  to  give  to 
iltideutii  and  ooUectora  a  ready  mean«  of 
idcntifrtng  the  vertebrate  fauna,  Uicluding 
marine  tpeeteaf  of  tlie  region  which  it  cor* 
era,  and  of  reeo^cing  the  charactert  on 
which  the  families^  genera,  and  iipodaa  of 
thcfle  anlroali  are  foundctl  A  nyntem  of 
analytieat  keyH  Ixah  been  employed  by  which 
dilTci-cntiiit  chamctem  are  brought  into  oon- 
trajt.  The  present  cdithm  1«  wholly  re  writ- 
ten, and  llie  nnler  of  arrangement  i»  rei^ 
ver*od,  tl»e  lowcMt  forma  being  placed  flrat. 
The  artificial  dmractcni  largely  u*cd  In  the 
flrBt  four  cdltionn  of  tbU  work  for  the  ana]* 
yiica  of  ilie  georra  hive  been  for  the  rooai 
part  replaced  by  the  lea*  obvioui  charaetert 
tm  whkh  classificition  h  actually  tMaed, 
The  region  covered  by  the  manual  ha*  boea 
otteoded,  to  that  it  now  Inctudm  ttte  dt»trici 
north  and  oadt  of  the  Ozark  Monntalna^ 
sooth  of  the  Laurentlan  IlilU  In  Canada, 
north  of  the  jiouilicm  l»o\indary  of  Virginia, 
fttid  ca^t  of  th«*  insiM>uri  River,  tn  order  to 
keep  the  book  of  moderate  ilxe^  all  doMa4p- 
Lloni  have  been  made  very  orincii»e,  while 
A^ifonymy  and  generally  referencctf  to  ao- 
tbority  have  been  omitted.  Prof  Jordan*a 
name  it  a  tui&cieni  gnaramet  of  the  relia* 
tilUty  of  tha  work. 

Tjij  Ttntrr  akh  tts  Evjl-.    Tiv  Joint  H, 
Ahutn,    ('  '*    No, 

LUL)    K.v  .sSom*. 

Pp.  \n.   ivice,  |i. 

1m  tliiii  eiaay  a  ihip-owner  and  merohant 
of  long  exporieoee  combats  the  theoiiea  of 
tho  proteetiooiM*  aa  formulated  by  Senator 
John  S^hcnnan  In  hit  apaedi  to  tba  Homo 

M*rki't  ('lull  (if  Mtj«toiJ»    The  nuthof  n&tn- 
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rati  J  dc  rotes  liia  ationtion  chieBy  to  the  ef- 
fects of  our  taiiff  on  our  forei^  commerce 
atul  our  carry ing-tnidc,  the  aspects  of  the 
subject  with  which  hi«  eiperiisncc  has  made 
him  most  familiar.  The  auUior  maintolna 
thai  what  prosperity  we  have  In  this  coun- 
try 19  obtained  from  our  natural  rcsonrees 
and  in  fpite  of  the  protective  tariff  ruthor 
than  because  of  it ;  that  the  country  b  not  so 
prosperous  but  that  we  have  among  ufl  oon- 
Btantiy  a  vast  army  of  workers  without 
work ;  aud  that  the  lariff  closes  to  our  prod- 
ttcta  the  foreign  market,  in  which  we  might 
make  large  sales.  The  restrictive  eystcm 
haa  almost  destroyed  American  shipping, 
and  ship-owners  are  now  looking  for  contri* 
butlona  from  their  fellow  -  citixens  in  the 
form  of  subaidici)  to  enable  them  to  cuiTy 
on  this  unprofitable  indui^try.  The  mill- 
owners  gt?t  3uch  contnhutiona,  and  the  ship- 
owners ask,  Why  should  not  wc  ?  The  farm- 
ers^  who  number  about  half  our  working 
poptilaUion,  and  are  more  than  four  times  as 
many  00  the  manufacturing  workers,  suffer 
severely  from  a  system  which  protects  their 
products  about  twenty  per  cent  and  taii*a 
them  on  their  purchases  neariy  seventy  per 
cent.  The  auihor*s  positions  are  fortified 
by  numerous  pertinent  facta  and  figures, 

Eatixo  roa  Ptrknqth,  By  M.  L,  HotiutooKj 
M.  a  New  York  :  M,  L.  iloibrook  k  Co. 
Pp,  236,     Price,  $1.25, 

Tnis  book  is  a  popular  general  guide  on 
the  subject  of  diet,  not  limited  to  the  case  of 
the  athlete,  as  might  bo  inferred  from  its 
titlcL  Ita  language  is  simple,  and,  though 
sctentifie  reasons  are  given  for  its  directions, 
the  volume  contains  nothing  that  the  geooml 
reader  oan  not  understand.  The  first  hun- 
dred pages  are  dcvotcni  mainly  to  tilling  the 
nature  and  value  of  the  various  closBce  of 
food'SuhstoDces  which  wo  use,  much  of  the 
information  being  arranged  in  tlie  form  of 
Instructive  tables,  A  plea  for  simplicity  in 
Ilf  Ing  follows,  enforced  by  the  cipcricnco  of 
persons  who  have  lived  for  years  wholly  or 
mainly  on  fruit  and  Tegctables.  In  tUti  next 
chapter,  the  oompositton  anrl  valui)  of  vjic\i 
of  the  chief  foods  of  the  vegetable  kingdom 
'h,  the  Bcctlon  on  grapes  including 
t'  of  rhc*  gmpc^rure.  Some  sug* 
I  rnlijg  diet  for  difFereot 
.ind  u  number  of  nDecl 


fic<)  discftSeSL  Tlte  rolume  contahta  aUo  sit* 
eml  huudfud  red  pas  for  who)r»ott}e  f^odi 
and  dnnka,  eompHaing  aoujm,  bread,  t^9«, 
vegetables,  puddinp»,  i:ake,  and  tvctt  |i^ 
which  the  author  lays  are  wholcK>m#  or  ftoc 
as  they  are  well  or  boilly  mad(»;  alio  Ibe 
preparation  of  tea,  coffee,  etc.»  with  cautiooi 
as  to  their  use,  and  a  variety  of  bcvcnf^ 
from  Iruiujuicos,  milk,  etc. 


The  Peter  Redpath  Muieum  of 
University  has  ifsued  a  pamphlet  on  •v»fj^- 
mens  of  Eoii>6n  Canadmu  and  tknr 
lopml  andiUfur  Rdation*^  by  ^\t  J,  \\\ 
liaicmn^  F,  R»   8.   (Dawson,    MontruA!,    : 
cents),  the  purpose  of  wll  ' 
these  opening   lines.     "  W  : 
tlie  ultimate  decittion  of  f^ 
to  the  nature  of  £o2oon,  it 
the  original  spedmens  on  v 
tion  was  bascd^  and  thu^  ' 
which  have  thrown  f<if 

urc  and  have  been  puL..- ; ,„_. 

tion,  should  bo  preserved  and  t=ita1. 
Thi»  cothetrORS  made  by  Sir  W.  E  L.^f;*" 
are  now  for  the  most  part  in  the  Hiaoeiam  of 
the  Geological  Survey  at  Ottawa.  Tboas 
accumulated  by  the  authi^r  of  tb«iae  ftoka, 
as  well  an  duplicatos  preserrfd  by  Sir  VT^  & 
Logan,  are  in  the  Peter  Bedpath  Hoscml 
It  U  to  these  latter  collcetioi**  thai  \hm  pits- 
cnt  paper  relates,  and  the  object  k  lo  itodcf 
them  as  useful  as  possible  fur  tcivotSfio  pt^ 
poses  in  the  future/'  The  pam)3bkt  b  D«t 
a  cotologue,  though  tt  contains  a  sjMysis  of 
the  spedmens  to  which  U  rdai^a,  Ina  hai 
the  form  of  a  monograph,  the  dtvlaictti  «l 
which  are,  '  '?iteoffit»* 

cr ration,  ti  . ' 'Jnla,  amcs 

on  peculiar  gj^i^viutaia^,  u^Ui^  lo  MMaSy 
Oahn,  etc.,  paUH>«oic  foa^lti  iitl»«ilbMi 
with  silicates,  phoephate*^,  and  grskpUla  ol 
tlie  Laurentian,  and  a  »UTiiJinirv  %1  »Tr^~ 
ments  in  support  of  the 

ooEoOo.     A  bibliography  ot  »-., j.^,  ^ 

cupiea  six  pagoa,  and  aistom  cod 
the  text. 

Parta  It  and  01  of  ToL  11  off  731/ 
noi  of  thr  Cotlf^  </  3dmr 
r^rsifv.  T«>kir»,  Jnfmn^  hav 
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Oktibo ;  and  **  8om«  Kew  Cuot  of  th«  Oectir* 
mee  of  B^iM»€epMm  %ii/9i«/«f,  Lt.;*  b^ 
Imo  IJbnA^  Ph.  D.,  tnd  Kcnluro  Mumta. 
fir*  [kUlfif  lUu9trftt«  Ihi^io  fiApcuL  Fart  111 
il  nhoUj  occtipted  bjr  na  nocuimt  of  "  A 
lU^neilf  £ktrT«f  of  nil  Jupitti/'  carriod  out, 
by  onlor  ol  ibo  Prcsliirai  of  tho  Impcrloi 
I7iilf«t«ilj,  hy  Prot  I'urgilt  G,  Knott,  D,  Sc,, 
ind  AjMt  PiMt  AiViim  TtttinkAaate.  Ttiv 
ptpiir  U  arcompiLtiicd  bv  ttrnpfi  tbowin;;  Ime^ 
of  oqioftl  nuignctic  dip,  of  uctic  bori* 

sonuU  fore<t|  of  ec^uAl  v....  ia1  for^, 

and  of  etpial  mt^eUi^  tii^ilitiiitioti ;  t1«o 
cbftTU  of  diunuil  tmrimlion  of  tlvoliiiatloiit 
•nd  two  pUtof  fgipmftutlng  lustntmeotai. 

(Mai^Cirth  sitlittff,  bj  tbo  lAt«  Richard 
A^  /VorTor  ( t/w^msiui*,  SS  orntii),  ti  «  p<im- 
^  iDdtc«ting  the  ihortest  neb-route*  and 
ribln^  niapi  for  flndbg  tbcni  in  «  few 
Th«  r^ut^ii  BAj  bo  found  bj  the 
■id  of  o&«  ^iirt  vid  ft  f «w  Itnea  of  direc- 
tlooft,  bat  two  cbftTts  art?  mora  conveideiit, 
I  pft^^  of  eiptanfttiou  and  illum 
I  »r«  glTi^n  itj  ndditlan.  To  mtot  the 
tlut  the  true  ^at-drcle  ootir«« 
I  cftfTjr  A  ftblp  Into  fnooDYealently 
««  Uic  author  giret  ^r.  Towton** 
Mikod  of  ooQiptiaiti*  HaUtnir,  which  emist^ta 
ta  laUof^  ft  great  circle  eour^^  to  toiich  tb« 
hlgbtftl  Utitadir  decmcHi  liLfc,  tben  following 
thtt  pftimlltt  to  ft  Micoud  grc at-drclo  cour«e 
whidli  pMftM  lUroti|tb  i\\»  port  of  mrrival. 
Cbftrta  for  tbi«  mode  of  Kaiiingf,  eighteen 
iMbfti  In  diftmetcr,  reductJoni  of  widch  arc 
I  la  iIm  patnpbletf  may  b«  obtainad  of 
»itab«n. 

hafis  reccivrd  from  MeMrv.  Tbomaf 
k  Bon,  New  York,  A  Sketch  0/ At- 
/hd  ICmpp,  by  K.  W.  and  0.  K  MiehatlU, 
la  which  if  addc^  A  Vmt  /o  th  Kmpp 
WtrH  of  JSbfN,  frofn  the  Fn*nob  of  Captnin 
Jr.  M^mlh^^  The  sketch  makca  pfomltumt 
te  ttiirdjr  ebanctcf  of  the  man  in  lofelo|( 
Ma  w^  lo  aoocvM  o?«r  ationxiotia  obetackw. 
k  fmtnki  of  Kmpp  and  fiewa  of  hia  worki 
sttilfati. 

One  of  the  mmx  effort  ivu  a)ntribuitoo» 
ta  ihs  Stcffttitre  of  tarltf  mform  which  has 
hoio  matfta  during  the  pa*t  year  of  aeti?e 
dlicMaioe  i«  ttn^pn^  -  * '  •        '•  '  ri^  4>fth$ 

n*oJ  Ui-  i' 
Taking  ai  u 


Mr*  Bbiln«  about  "  th«  condition  and  recom- 
pcuB^  of  labor  in  Europe,'*  Mr.  WcWs  prrv 
ccod0  to  show  in  catechi4le  form  tliat  the 
protectionists  who  try  to  work  lhi«  '*  paupiT' 
lalMjr"  *eare  ♦*  otih«»r  moan  lt>  dutxrlvo,  or  do 
not  know  what  tlicy  arc  talking  about/* 
The  scheme  of  his  argument  i*^  flrat,  thai 
the  position  of  labor  It  more  faTorahte  in 
the  tJfdtisi  StAtea  Uian  in  Europe  b«aiuji!  of 
the  eiemption  from  enormomi  military  and 
Uu  burdens,  the  abundance  of  fertile  land 
and  of  mr:anji  of  cojjimunication  and  trana- 
purtntton^  tlie  div(?rHily  r»f  mt\  and  dimiitc, 
and  the  intelligence  and  cncrp^r  of  the  labor- 
era  In  tlila  country ;  aecondly,  that,  In  pro- 
portion to  the  work  done,  AmeHcun  laboren 
do  not  receiro  more  wages  thun  Guropoaii ; 
next,  that  restrictions  of  markcta  rc^ttrtel 
IIm  opportunitiea  for  labor;  tlum,  that 
ynfm'XV9  bare  md  been  rcduoed  heretofore  by 
reductions  in  tariff  ntcs ;  that  only  flr©  or 
ten  per  cent  of  the  bread- winncm  of  tha 
oonntry  ani  en^rnged  In  produditg  protected 
articles ;  and,  finally,  that  our  pre^nl  taHlf 
policy  ia  certain  to  reduce  wages.  The  anb- 
}ect  b  presented  in  tho  clear  and  rlgorona 
styln  wbiefa  marki  all  of  Sir.  WeUf*a  ao^ 
nomic  writingfl. 

Tlio  Tcry  readable  chareetef  of  the 
pamphlet  by  ffmry  J,  Pkilpt^i,  In  thn  *♦  Queft* 
Uon«  of  tho  Day  ScHe»/*  n»akcs  it«  title, 
Tnviff  VhfU*  (Putnam,  25  centjit,  a  remarka* 
biy  fit  one.  The  author  polntji  out  that  the 
tariff  Iji  a  tai,  and  iliat  it  fai  om  tnwl*.  He 
gives  figurea  to  # how  bow  mitch  it  raincs  the 
pHoea  of  certain  woolen,  cotton,  and  Iron 
manufacturer,  and  charges  with  luprcnMi 
■elfiahnesa  tho  few  who  are  licnefitod  by  the 
tariff  at  the  expense  of  the  niany.  tn  a 
striking  table  be  shows  that  our  wealth, 
manufactures,  wages,  and  various  other  Ib- 
tere«i4,  sdvam^Ml  far  me^ro  from  ItW  tie 
18^,  under  s  tow  tariff,  thnn  from  1840  to 
1870,  or  t8T0  to  1880,  under  a  high  tariff. 
That  the  high  tariff  ia  not  for  the  farmer'a 
intere«t  Is  shown  by  the  much  lower  prioea 
otHainetl  for  c«»m  and  wht>ikt  now  than  b^ 
fore  \%m\  and  that  the  i*a{^  of  the  labor* 
en  in  protected  manufactures  ar^  gioremed 
by  smnelhing  cbc  than  the  .tariff  U  ihown 
""  -  "  -  .  *•  _    ,  wages*  paid  In  different 

I  i  under  the  aame  tariff, 
;  'amphlct.  by  Mmry 
^  ^trj  lutcrwrtSng 
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brief  preieniation  of  tlie  subject  of  pnrtici- 
pation  bj  employed  In  the  prgftts  of  tbi* 
bu^mcss  in  which  ihcy  are  cngngod.  la  ihc 
wunk  of  Ibc  prtiface,  **It  b  an  ailen^pt  lo 
6UU«,  in  the  shortest  and  clearest  lcnn«,  the 
theory  of  prnQt-shariog,  to  ciplain  its  wcth* 
ods,  dfid  to  describe  its  resulis.'*  A  Tisii  bj 
tlio  author  to  Paria  and  Guise  in  1886  aiid 
to  Gcncvfl  in  IS87,  in  addition  to  ntudy  of 
tho  litvrAturo  of  the  fiubJLHrt,  has  furnished 
the  malcrittl  for  thb  essay,  A  brief  utato* 
tncnt  of  the  orgutnonts  for  pmBt-alianng  i^ 
first  given;  this  U  followvt)  l  Mons 

of  tlio  wajs  tti  \»iiich  the  pi  iried 

on  by  n  number  of  conccma  iu  1  iiuic^  and 
neighboring  countries ;  the  relation  of  pmfit- 
sburing  to  pure  co-opemttont  nnd  the  uid  it 
may  give  to  indii<^triul  reforms,  arc  then 
pcjinied  out,  wlufe  in  the  last  chapter  cer- 
i4in  ctbical  and  economic  objcciiona  Co 
profit^aharing  arc  aaawercd. 

The  Union  of  the  Societies  for  Ethical 
Culture  be^iin  with  April,  1898,  the  publican 
tion  of  a  quajtcrly  organ,  called  77tt  Elhiccd 
Uceord.  The  gubi»c  rip  tion  price  Jb  |l  a 
jCttr,  and  the  address  of  the  publication 
Oomruittce  ia  rost-officc  box  772,  Philadel- 
phia. The  purpose  of  the  **  Record "  is  to 
present  newa  of  the  ethical  moTctneni,  and 
articles  stating  the  spirit  and  aim  of  ethical 
culture.  The  third  number,  now  before  us, 
containa  an  address  by  S,  B.  Weston,  Lect- 
urer of  the  Philadelphia  Society,  on  **The 
Final  Aim  of  Life,'*  iu  which  Mr.  U'eston 
gives  reftBons  for  discarding  the  AUflent 
Greek  and  the  ChH^itinn  views,  and  (statca, 
05  the  modern  mtlonaliMtic  idea,  that  tbfi 
highest  human  purpo^  is  *'*'  the  deyelopment 
of  life  to  ltd  fullcjit  pcrfectioo,  ph^tically, 
tofceUectually,  morally/'  Anotlier  paper  In 
the  same  number  is  part  of  an  eafsy  on 
"The  EUiica  of  lu^olveney/*  by  l^o  G. 
Roienblatt  There  are  a!,*o  **  A  Rei»ponsive 
ExePcljM',**  in  w»e  by  the  children's  da^^c*  of 
the  St.  Louis  Sofii'ty,  a  selected  poem,  sev- 
eral  pages  t^f  notes,  and  two  pieces  of  miip^ic. 

Tf^«  AffJiOftie  Annual  fur  I88il,  which  it 
lis  sixth  numl*cr,  is  edited  by  Chnrlet  A* 
Watu  (W,  Steyart,  London,  6d.\  and  coa* 
UanA  ei{;ht  essays  and  three  poems.  Ths 
loading  srttcle  Is  by  Samuel  Ldng,  and  hi  a 
crtticitmof  the  portion  laken  by  Mr,  C*  ' 
0ttmc  in  hU  coairovcr-ty  with  Colonel  In 


sotL    lfl»s  CH9iistaiioe  Ksdm  «oatriliiil««  • 
paper  on  "Th'  -    of  iteli|^«i,**  nd 

Mrs.  E»  Lynn  i  oo  **  Wamco  tai 

Agnosticism."  '«; 

the  Agnostic    i  ii». 

mons  ;    "  The    t>ubUniiiy 

aiorles  Watts;   **Scienc 

oTs,"  by  John  Wl!«on ;  *^ 

the  Moors,"  by  ii  J.  Hat;:       ,  ,    ;   ».;  i 

''  The  Aloneotjss  of  Man/*  by  «i.  JL  llda 


Ruth,  th$  Chri«H/m  Seieniiti^  lift 
Cftft(t3\  M.  D.,  D.  D,  (Ckmer  k  KarriHcl,  bm 
cove)  with  a  purpos4%  which  U  Ui  \nt9^ 
various  th«-<orie«  in  repard  lo  tb«  <slfeet»  «l 
mind  in  the  cure  of  disease.  Tlie  doetiiit 
of  '*Chrt.<tiAn  inicnce*'  is  pat  Ifti*  II0 
mouth   of  one   fls-irartef,  Ihnt    of   "Kait^ 

whUemil^ 

and  other  characters  tlU  In  the  badkgiroMod. 
In  The  Hutnnn  Myticr^  m  /».t....'w  r^g^ 
Howard,  and  Hulberl),  Mr.  Afsi  v^ 

attempting  "  to  wy  an  un    '  e— iio- 

Lains  that  thb  irroat  tni.  ;t»i  !»■ 

iug  a   mere    plflt.writfr**    hj;<tvj    ikai^lrt^ 
was  wroutfhi  out,  tmd^v  so  inA^iratlvB  cv^ 


d  wtt 


ated  by  t' 

with  ^di:\^' 

to  show  in  iXv 

moved  imderti 

ual  struggle  of  the  pa^^iana  fu 

under  the  domltiatlon  of  ^"^^ 

Bis  argumMits  are  well  c<''  > 

biy  presented,  and  ore  strcTi^-r^-ucj  dt  uiM^^ 

trations  from  the  *^£lnnr«^  of  SoHpl^ 

and  of  Si   '  A  **^£Mt,'^ 

jliustratiiv 

in  TTK^fiv.'         I,  ,  1  >„iA\ki  u^^iotcnt 

Shake ^pvutu  jnd  Lii'->  dojuiial  pt>9ll. 


A.' 
ITalv- 


l»f'  fil.iCA  rt^iv-*   Hrvrtvrn 
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Om»|»  ^    oo    PodAffitfrr. 

fv>^  J<n4iy«     rui^    l{«iKirt.     Vol   1. 

■vllb   TLr i-.M,. 


'^Dvwvf.  H#tiil  C'ohimhl*  Con^^n  IJbrvf .  An 
H0  K#|Mtfl  «r  tbp  LlbrarUii,  vie,     Pi>.  SI . 

4  DraMBAf.  Tbo  Drct^m  of  IdtirA  «od  ririi. 
Baibn:  £•!*■*  UurtaL    l>.  u,  with  J*Iruh, 

t^P7«r«  tictitoniint  f>  I*     Anntiikl  Ilefutt  of  tho 

|l»^r'-£''%t.H    r^.fUiti    \ivv     r»-|.irt'.-N'rlt.      WMbtxiK- 
Un>  'J, 

Jonm4t   of 

OroMn  [^QliL    Hont«  CtuiptPTi  on  JH" 

4iiwi  and  ttu*  .'vi.^iirn  of  lt«Qfloa.    Kvir  Xwk  i  Q, 

lUIL  Th(jin>«  WfMit    A  Oafraktlofi  TbAorr  «f 

II.    B«[»oK  of  tbtt  Third   AMiAtant 

I'p  iia. 
I  OgPig»  CbMrfvtnfy  Aonftli.    Del^etloo 

"-^  1^  Ph»mtm|itif .  i*p.  fl. 

f  tilrvfftvhiik  OAo*,  Kftrjp  I>«|iaHiiim)t.  Pttot 
•»>i  'I, 

Qmotti.    P&  tiL    0«n«iilt  »f  Ifat  C>y«i 
f>.  ti    TtikmlA  TdAk  of  C!li«lU» 

j«  Mm*.    Pp.  !io. 
yrtt«#.    Pp,  i3f, 

Pp,  1*0, 

TW»>tnlnf  awl  Pimrtum  i»r  Ui»  llvtiB, 

lbBiiiit»frt  l*Mtiii  Napbtba  Om.    ftt  Ft1«r»- 

|4a  OMrtiL  J44ii.  VlUl  auttelket  mA  *'-  '^- 
OMdNMAl  9t  Hisrunir  tUti»tril«d  bjr  Omj< 

EJMkr,  Watl«r.  M  D,    eitramc*  In  a 
tgOihtfa  CallAvvU.    Pp  II 

lAatepr,  4.  A,  *it«ti»  KvtOBolncM.  Olt-««iifii. 
IV  M    TtM  WmtAOmli  oftbe  May  Boalki.  f^^L 

WeKnlL  V.  F^  U.  a  Mln*>r»l  and  Tlwrmal 
fpvteg9  ofOtllibnila.    Mn  rratM>u«o.    Ppu  1(K 

I  Piftl-     ^  V   nook  ter  Bor« 

taiUalA<  .<     |ia.V 


i}m 


M'lritrltn*,  f><-^r.  Ph  T».  T1m>  Clvttlittloil  of 
^Mr^'^  <udooaii4S«wYof1i: 

Wit»tihii:;4jii  ,  Gavel ujjKUL  I'rlutlfig-UaiMw    Pp.  TT1« 

Smoa,  Prajik  L.  Horn*  Now  York  Mlnmli  and 
tb^tir  Loraliur*.     Alttaoy:  C  Van  UoDttiuywn   4ft 

S'  Ktrprrttiipnt    HtalKn. 

CLnmki*!  UkuiiHi^iLyu  ul  mta9  IToadlaf^Otitlb,    Pp, 

Anil.  JPIUM. 

I  <      1  hr4r4a    lUportof  iQMDIrMlMrar 

A    r  ,1  obMTVitoqr  of  Btmud  Coteiw 

^  ...■,'.,,:/.     M     V    Pp.  11. 

r      u  •   iL  rrrM.    Tb<t Laka  Sirpaflaf  Copptv 

i'M.kH  :i,.  ■  ■■■     »'-  "".  Willi  Map. 

iVj  tjx»  Ikwton*    CoIuiD* 

joiiH  V    pp  so:i.  |L 

h.v  ilMtt  djjTiUftn  ...<  >, — -w^^  Tawnt 

hr   II  vaara.     tit  P«Ur»traii|»  Jiiuaia* 

I'p,     I  V. 

Br4rio,  ;\n  uir.  AtinoiphoHo  £oo«««»  of  Salar 
RadiatloB.    Pp  4, 

ffBBltli^  ChMfht  ^pra^ua.  Tlba  Ajuaftadi  Ualvar- 
dtjr.    Pp.  81. 

9tr«ii«i,  HiarUn  T..  Tnttanliil^r,  Hp^Hii,  »  Tui- 
rffuftt  Issum^,  Hy  Prof  (^^^oi-yo  Uauvf,  of  AflMOLt 
Aiutrla*    Now  Vurt.    Pp. 'i*)> 

BQiid<»Haiid»  lUf,  J.  T.  A  MloUtTf  la  a  Coliaia 
Towo.    Ana  Arbor,  Mkh.    Pp.  11 

aw1ft«  MnnKoQ  1.  Whst  ahjUl  te  doQ«  witli 
IVufU  f     Pp.  IH. 

TatmM^.  Jtinea  K.     T  f  TS^atmvL    flail 

Latk^*  Clt/:  Tbo  irontr!  y.    Pp.  <i6>, 

TVoaa,  <'yni».  Unn  »i  m<.iiwm  of  tha  NortlMv* 
Bocllon  of  Iba  TDlted  &r]»u>4w  WailllaftoQ!  Qot* 
orttutcut  Prlnflnfr  Ofll---.     t*p    llC 

Twld.  I>i  'ti«  I^ObaarHw  tba 

Totai  ICrti[  ry  1.  t^i^i.   AsSafft, 

Maa«.,  ob»  itb  Plaia. 

**  TrulJj'tocrkrr  Aniftiai  snd  frF^Hiiiikcr**  ATina* 
nm  for  15^0.*'  N»w  V«rk  :  Trutb  iH^kor  i^flJeii.  IV 
Hi.    VA  ccati. 

Withbtirn,  f<.  K.  "Wia  Jtwn*  Uiaaoaf  TSvw 
Tori  :  Trttth-^<-.*kcr  Contpany.    Pp.  »L    10  oaala. 

K  ) .  and   AUK  ^   1'-  '*  Joonial  ot 

&for|  tt.  No.  3,    Ikatoo:  Qllui^Ctu 

Pp.   I.  14. 


i;7v2r" 


XmtWm 


POPULAR  MISCELLANY. 

TMWiU  of  CUj  SelllMllS.— In  hU  mrnt 
fttitiiial  report  oti  the  public  itistractioii  uC 
the  Suto  of  Jitw  YorU^  Supcrintoodent  I>r»- 
|>er,  ftftcr  mentionijig  (lie  fin»t^tAM  ftppll- 
aitcca  for  ««c!iic4iion  I'raplojwl  tii  iho  ciUet 
and  Urgtr  vUla^ci^  of  tho  State,  tbo  8jt«tcn> 
atlo  ftftmii|{cinc!&t8  ftod  oompetcol  inpcilo- 
tend«noe  fnttod  thor«,  go«s  <m  lo  tlKMr 
the  Ueltcicndca  uf  the  city  bcUwI«  m  fijl. 
lows:  •*Vet  i^chool.wiQrk  Ui  gn-al  dtiet  I« 
enoQOipasscd  with  luaumcrable  TH^rfiloxUtM. 
The  i»uilltit>tii*  of  I]fi>  aotuiig  the  people  ini 
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wvMj  different  in  all  locaUtlcs,  hvA  theie 
diiforeticcs  are  muUipUed  mid  intcnalficd  In 
great  and  thickly  settled  communities.  All 
dftsscs  meet  in  public  schools.  Tlie  ttchoola 
Are  large  The  grading  and  clasaification  of 
pupiia  arc  necesiaril^r  close  and  nrbitrary. 
Individuality  disappears,  and  tlicre  is  cmoU 
opportunity  to  hcatow  spetnol  care  upon 
thodc  pefitonul  tmita  of  character  and  geniufl 
wliJdi  in  anialicr  and  Ici^s  mechanical  schooU 
are  developed  and  cultivated  m  advantiu 
geously.  The  exactions  and  cantrorersles  of 
politics,  tin  fortunately,  encroach  more  upon 
Uie  adminisitration  of  i*chool  affairs  in  large 
place:)  than  in  small  ones.  The  people  ate 
farther  removed  from  the  flchools,  and  they 
inanifettt  Ic^s  interest  in  them  Wcause  tb<»y 
haro  lc39  responsibility  and  power  in  niaO' 
Aging  and  directing  them.  It  not  infrequent- 
Ij  happenBj  also,  that  the  law  leaves  tbe 
granting  of  appropriations  for  the  extension 
or  ercn  tbe  mahitenanco  of  a  city  school 
Byetem  with  the  Common  Council,  or  some 
board  which,  in  citheT  case,  was  chosen 
without  any  rcforonco  to  the  schools,  and 
which  seems  bound  to  offset  its  extravagances 
in  other  directions  with  severe  parelmooy 
toward  the  achools/^ 

8eaM  of  DIfeetloD  In  Insret^.— Dr.  H  €1 

McCook  has  observed  a  very  accurate  sense 
of  direction  displayed  hy  the  **  horse-ont  '* 
{Forviini  rnfa)  of  Great  Britain,  in  laying 
out  roads  from  the  ani-hiUa  to  points  in  the 
surrounding  woods,  Tlicsc  roads  or  trails  bdd 
in  places  a  width  of  from  two  to  four  inch- 
ea,  and  wero  distinctly  marked  upon  the  sur- 
face of  the  ground,  which  was  stained  a  dark- 
brown  or  black,  probably  by  the  formie  acid 
exuded  from  the  insects,  and  the  leaves  and 
grass  over  which  ihcy  ran  were  pressed  down 
and  smoothed  by  the  (constant  paBsiug  of 
innumerable  lo;;;i.  From  one  large  mouud 
throe  roads  run  beneath  the  tall  under- 
growth  with  nemarkflblo  directness  to  differ* 
cnt  oak4recs  In  which  numerous  aphides  fd* 
f optled  a  food  supply.  Road  Ko.  I  was  about 
sixty.dvc  feet  in  length,  and  ran  In  an  al* 
Dosk  perfectly  straight  Une.  Nu,  S  was  about 
letwitj  feel  long,  and  varied  leas  than,  throe 
iiiciiesfrom  a  direct  Hiv 
trw  to  a  point  within  i 

nal  tree.  Thfre  tl<o  trail  itm«ic  a  detour  of 
About  six  inches.     No.  S  wan  a  little  ovv 


one  hundred  f*»et  In  l«n!^S.    A  cboct  I 
from  the  i  '  stSBip  vhliAi 

defected  i  rV,  xrw!  fur- 

ther on  it  crossed  a  f 

til  of  the  ants  was  u^  .1     ^ 

passing  human  IccL  In  9pite  of  llie  itHBdri* 
ties  of  tbe  track,  when  th<«  CLtlrii  trail  mm 
staked  off,  Its  t«rmintts  wai«  found  te»  4rr^lt 
less  than  three  feet  from  a  stral^bl  lk» 
drawn  from  ttie  J^olal  of  departure. 


Anstrmliai   Mcisagf 

scrip tions  by  Mr.  A.  \V'» 


Stifki.^lliA 
now  lit  in  tbo  fifife 


ish  Association  rq)rc«eut  a  cKMivii.  r.«>-i««  rh* 
riety  as  prcvcdUng  amon^  tl  ^is 

tribes  in  thn  use  of  me?- 1^ 

of  them  are  claborat<;ly 
namcnted,  and  even  brt. 
messenger  k  no  wn  to  Ik*  »> 
The  mes-: 
kept  by  t;i 

be  has  to  do.  In  omi  tribe  the 
for  friendly  meetings,  carries  » 
und  a  womon^s  apron  hung  o&  m  r«oi;  liMI 
for  meetmgs  lor  hostile  pnrp«ffc«,  llie  kill 
is  hung  upon  the  point  of  a  ^posr.  Wilb 
a  tribe  In  Victoria,  the  prlndpaS  otaa  pf^ 
pares  a  meiteage-stick  by  molciAg  <0tite 
notches  upon  it  m\\X\  a  knife.  The  nuui  ^la 
U  to  carry  it  look^  rm,  nnd  «Hn«  If^ams  Ite 
connection  between  '  ^»*  ilfc^ 

and  the  message.  At  ooaeod 

to  indicate  the  sender,  and  probabiy  uwirhNi 
alio  for  tboMi  who  Joio  ia  seteliait  ibe  »«- 
saga.  II  all  the  pf<«ple  of  a  Inbo  ai«  b» 
vitod  to  attend  a  mci  ♦ '  '^  -  •  >-  - '^Jt  j*  aoCcbiA 
from  end  to  end;  i  *  arv  Intilt^ 

only  a  portion  of  tti  neitdwnS ;  m^ 

if  very  few  people  u-  ■  '?  mrtx  nr  «►> 

f <»»Trd  fj  ►  »  '-^%  *!>«»  %  Boirii 

is  made  J  :i;»  b«  is  nawMWI  In 

the  mcsiscu^er.  Th«  u>tiin(>ii^  larrWl  li^ 
litick  in  a  nit-bug,  And,  on  arrtHo^  ol  iW 
camp  to  which  h«  is  siv  ^  Uf  tbe 

head-man  at  fotn.  t.ia  ,  ..  '-^a  ibc 
others,  aaylnp^,  ►  sends  y. 

and  then  giv***.  uv  n..     .i^e,  refema^, .»  ^ 
do9S  to,  to  thi'  mark*  on  th^  1 
As  11      '      '  '    •  Oil  ai 

r,  md  aiw^ 

hcc'  W 

to  i  *!• 


lofHtl  ftpUbcd  ft 

mibeii*,  which  fully 

of  t1i0  ia«  I2i«t  %\iti  pftadtjr  of 

d«  \n  ibo  IfttigtMige  of  the  AiurtmUiuia 

ftHiM   ffom   iQj  hiAbllitj   to   oonocirc  of 

li«g|t«r  numticrs  thui  iwo»  three,  or  four* 

Ifii4fri  Creek  PentttlicttiMU  tf  tli« 

ima,— Acitmllng  to  Mr,  J,  Theodore  Bent, 
Uio  ptmm^CMiUmA  of  the  i»an  ft{iMU&g  the 
pcASftnti  of  modem  Greece  ootiipar«  well 
with  th«  logenih  of  c!ji5siciil  itmca.  Ilif 
bcntttj,  powrr,  «Dd  **tn*ogth  •^tiilow  hira  wUh 
rr^l  A£tributc«,  «nii  be  b  iiTip|)04»ed  it  night* 
llme  to  ftcek  bit  kioji^am  and  live  its  i  p«)- 
aot|  wb«fv  hi*  tnothor  icndu  upon  him.  Wo 
licw  alvo  tbo  iunV  wife  and  the  enti'i 
tem)rter«  mil  oan  comp«i«  the  MacedooJtD 
[of  i  h  thcnomeilomytbi 

F^«>r»^  '  ti^  <*ircc  (Litd  Aiefret. 

Tlie  •ita,  ««  meMttager^  majr  bo  oompftred 
with  the  word*  of  tho  djriog  Ajo.  The 
ffrftrtrl^^f*  betwoon  nuo-wor^htp  ood  thftt  of 
Iht  prophM  tn!m»  S«  v«fy  tn^^rkod  In  modem 
Qveoco.  £liu  took»  after  reio*  ftod  i»  the 
QttA  Bt  SwUhln.  Cburchci  to  him  «ri? 
alwmT*  foumi  on  nittfM  of  undent  temp  Ice  to 
Apollo*  TbU  tdiv  of  n  tioiOB  betwton  Ht. 
Ettw  Mid  A  power  over  the  e)«m«Bt0  It  dearljr 
•hown  In  a  mtattterlpl  from  Loibaau  There 
It  m  pmimt0lkm  httwtgn  eitn-worAhtp  and 
fit  0«an(a,  ttotioe&bte  not  onlj  in  the  Ul* 
wmimt  ^0*  tn  Maeedonia,  where  a  curloui 
ewtaf  eeremonjr  U  peif  ormed  on  8t,  George*e 
dij  in  honor  of  the  iun^a  bride  baring  been 
■vong  up  to  heeren  on  that  day,  and  the 
mifm  ftiee  are  Ut 

Itv  IHIdul  PlltUt— Mr«.  n.  a  Pe 
B*  AhMi  haa  pnhliehed  an  aeconnt  of  the 
rfirlee  «(  Mr.  Thomas  t'hrUty.  of  Urn- 
li  InteiiSgattr^  and  introducing  tltn  act* 
ateilplei  of  fnliiablf  medieittal  planta* 

i^iBrtfaoi  are  carHed  on  at  hli  estate 

ki  WjfJfhMM  end  in  the  oatire  oonn&riee  of 
iIm  pieiiM^  where  he  has  agcnti  employed 
Ift  coUectlog  and  onltiTating.  Oiio  of  tho 
iPMi  important  planti  lately  introdnoed  k 
IIm  StptpkmntAm^  or  arrow^poUKm  of  AfHea, 
fracB  wWdi  the  powrrfat  c^anllac  remedy 
ie  eitTmcicd.  The  plant  is  a 
lepping  the  tatleet  treea,  and  bear* 
fag  lateatdy  bitter  aeed^podi.  The  oily 
p«)p  of  tbe  aieda,  with  whidi  Ihe  natlTo 


imear  their  arrow »«  ca»»cfi  Instant  death^  or 
fttiipor  and  foaming  it  the  mouthy  followed 
l>y  death  in  the  unlmaU  with  whoeo  blood  it 
la  niiiedf  while  it  dcea  uot  ippMr  to  aJfeel 
badly  the  flesh  far  from  the  wound.  Among 
oilier  new  dmga  are  kerpod,  good  for  ohll* 
blainj);  aWeloif  efficient  in  akin^Uieaaeii ; 
and  the  haya  poiMm  and  ita)iify-hsrk^  which 
produce  anieathc!)Ut  of  the  oomeo.  Mra. 
Abbott  fluggeeta  tliat  a  rich  field  of  reeearch, 
to  be  euUlTated  with  great  advantage  to  the 
healing  art»  Uei  in  tlio  ttiidy  of  the  unin. 
Teetigatcd  plants  of  our  own  coontry.  It  ia 
a  Held  In  which  she  U  herself  an  eamcel 
khorer. 

AhKeart  ef  Mestry  aod  Prfsenie  %t 
■111*— The  utidden  lapsei  of  memory  that 
ooeasionall/  attack  person*  of  strong  mind 
are  frequently  very  suTprUlo^.  Huch  Upsee 
have  o>ooa»ionai1y  h«en  known  to  oome  upon 
public  epcakem  without  the  andienoe  eoeni* 
ing  to  hare  been  aware  that  the  apef«h  had 
been  marrvd.  Thackeray  relates  that  be 
onee  loit  the  thread  of  ao  af  ler^lnner  speech, 
and  thought  that  ho  had  made  a  fool  of  him- 
self;  but  hli  mother,  who  was  wiiliin  huar' 
itig.  wftM  of  tlie  oppoeite  opinion*  The  Rer. 
Henry  Waro^  of  Dosion,  loet  himself  lo  tho 
middle  of  a  lerraoa  and  stopped  abruptly. 
Uc  was  oonsoled  after  the  service  by  hfaring 
one  member  of  the  confrregMloti  remark  to 
another  that  that  was  tiio  b»t  sermon  Mr. 
Ware  had  ever  preached,  **  That  paoae  wet 
subUriKf  I  **  A  I'rvneh  preacher^  when  a  ahnl^ 
lar  accident  befell  him^  remarked,  **  Frlenda,  I 
had  forgot  to  tay  that  a  {i#^nion  mueh  nfllSeted 
is  recommended  to  your  immedlale  pimyetn,*' 
and  knelt  down  to  pray.  The  afflicted  pervon 
was  himself,  and  bis  dertce  wai  sueeeas ful  to 
the  restoration  of  the  thread  of  hi<  discourae. 
A  farncHiK  Irii*h  actor  wavonce  railed  upon  to 
sing  hb  fsTorlte  son?,  •*Thc  t=prtg  of  Bhilla* 
lah,'*  atthou^h  it  was  not  on  the  bitU.  He 
eonld  not  recoUf^  the  beginning,  and  ap- 
pealed to  the  audience:  ** Ladies  and  gentle. 
men«  I  assure  yoo  that  I  hnre  sung  thU  song 
eo  often  that  I  for^'et  the  Am  tine !  *'  The 
audleoee  gii e  him  the  fir^t  line,  and  he  went 
OR  with  the  song  amid  great  appJanae. 
Father  Taylor,  the  ^*  satlorV  preecber/*  wiMn 
he  once  got  eoaf  u*^,  cried  out ;  **  Doye^  I'to 
k»t  my  nominal!  vo  case ;  but  neter  talftdt 
we>e  on  the  way  to  glory !  '^ 
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Ertthli  Gald*SIIiiei»— The  exlstctnce  of 
gold  iii  the  DrkUb  hlaiul«,  ia  quimtUiofi  pcr^ 
bftpa  sufficient  to  pay  for  niodest  luimngj 
peemM  to  be  establiebod,  thereby  justifymg 
Strttbo's  mclaiJion  of  Uie  precious  mctala  oa 
amoni;  their  products.  In  WaJcs^  gold  b 
found  in  CarmiLrtbenshire  and  Menoncth- 
Bhire»  At  Gogafan,  in  the  former  county,  are 
to  be  seen  traces  of  cxtenBivc  &Qcl£^t  (prob- 
ably  Roman)  workings.  At  tlie  Viga  Cloga 
Hine,  ftn  average  annual  return  of  i'S^AOO 
was  realized  from  1860  to  1867»  since  when 
tbe  yield  has  declined.  In  this  nune  the 
Tein  appears  to  have  been  more  prod  net  ire 
as  the  working  waa  extended  to  it  greater 
depths  contrary  to  what  is  generally  believed 
about  gold-mines.  From  the  Cambrian 
Mine,  800  ounces,  and  from  the  I'rincc  of 
Waloii'a  Mine,  from  300  to  400  mincer  of 
gold  have  been  cxtmcted  to  tlie  ton  of  ore^ 
Gold-fields  were  worked  In  Ireland  at  the 
close  of  the  last  century,  but  operations 
were  stopped  In  1802  Ixcnu^e  the  cunt  ex- 
ceeded the  profit.  The  attempt  wai*  re- 
newed in  1840,  but  given  up  again  on 
account  of  disputes,  Tbe  prhicipol  mining 
Aites  were  Ballin  Valley,  BnUinieuiple,  and 
RiUahurler.  Gold-ficlda  lie  In  Lanarkshire 
and  Sutherlondshirc  in  Scotland,  They 
were  worked  with  con  side  mble  profit  in  the 
dnya  of  the  Jameses.  Tlie  gold-field  of 
southeast  Sutherland:«hire  covens  an  area  of 
thirty  milcfi  by  twenty.  The  occurrence  of 
gold  In  England  is  rather  a  niaiter  of  e|*ecu^ 
la r Ion ;  but  it  exist?,  and  cun  be  found  and 
obtihied.  Mineral  In  nortt*  Cornwall  haa 
aaaajed  eleven  ouneea  to  the  ton.  Vit*  J.  S. 
Farrer  thinks  that  the  reason  no  gold-min«» 
art*  at  prc&eiit  beinflf  worked  in  the  Tnibcd 
^  Kingdom  may  He  "  far  niore  tn  the  suic  of 
he  law  tJian  In  that  of  the  ground." 

Chlldrpn^A  FfllbtaillB*— Sometlung  can 
be  said  In  favor  of  moMt  of  tbe  fonn^  of  cor^ 
rection — the  rod^  straps  ta«k^,  eonfinemcnt^ 
reatrKtion  to  plum  frKHl,  and  many  othcrw— 
which  have  been  moix'  or  Je«*  employed  in  thf 
Bchool  and  the  family.  Dut  t hej*e  in  one  w  hlch 
on  no  account  should  he  employed.  Bosing 
or  pulling  the  ear*,  or,  tudeedt  itnking  any 
L^rt  of  the  head,  is  roo*t  n  J^ot 

very  form   rf   eorportit    ]  ■  U   ?»o 


ment  svitabk  foe  •  robust  ckflil  U  ^rw^  loa 
Qcnrous  or  feeble  one,  It  will  be  doitbl^^ 
ami  will  be  out  ol  propctf11i|&  to  tb^ 
Mural  meaua  ol  ctimH^tJciii  may  b9  th&s 
suitable  for  fienj^itlTe  diildrviv  and, 
case  of  M^hool  tajka,  tumy  poctscaa  •  bhuIi 
educational  value.  Them  U,  bowvfcr^  ift 
Important  objection  to  fucb  M  Imfilx  ^^ 
finement  Indoorvt  e«>tHHrially  ia  eaaci  mkam 
the  culprit  is  tome  poorly  tumrSabed  |iN«f' 
ster  to  whom  fri -'  ^'-iiy^or^ 

auy  caae  K  here  the r*qasi)f 

repeated. 

Sf  irrblag  far  the  Caoila  •/  Hi]%— U 

hU  report  at  the  Ameticon  Aa^ooaiM  m 

the  aspect  of  Man,  aa  ob»erwd  at  tia»  Jl*» 

tional  ObficTvatory,  Waablnr  ^     '*    ^  L 

Hall    said   that   wblle  obser  .tm 

in  April,   ati«  .   ^wnl 

nigh  til  to  ae^'  <ti«eeei^ 

and  then   \i  w ,. 

trial  in  twiljr:!  ' 

see  more  hi 

planet.     Bui  ^ 

drawn  by  Eun»pc»i' 

although  the  iiinai  . 

and  marllnga   were 

nlghL 


riiuncd  i» 

oa«ld  be  ««K»1 
.:.  ami  darkfp^  | 
fiUble   neatly 


Ja|»iiif  ae  IUrr«i%— Tlie  iwmHar  ; 

crty  of  the  Japoncw  '*  magic  odrroew,'* 
of    which    reflect    thr    Hgurwf    carfv 
stamped  on  their  back^>  «  «•  ^-tnlalmwi  1if| 
Prof,  Mendenhall,  at  l^i  ^  J 

tkm.    It  hoj  been  knu-..  .^  ...>j  Ji 
for  a  thousotid  yoan*  but  dki  »«it  inftlf«| 
iCJeTittfie  attention  ilU  a  few  yearn  a| 
a  Frenchmati  iluditd  an  I  tlie  niMiia  of  K  1 


The  mirrors   are   r 

ill   diaka  wkl 

Rhort   handle*  cov 

N«ibaai5f 

curiounly  carved  L>- 

^M 

about  ihcin  is  ft* 

.    *''i^ 

reflected  irow 

instead  of  a  i 

li  uF  \\':l\\  llirrcifk 

{teanfi  a  reflecUtin  of  t^ 

Ibi 

liack  of  the  »€tn» 

plUhed  Prof.  Itei 

princfple  of  tha  dii^cr;: 

.-i 

from   a  cwirea  turfafi^ 

Jia^ 

Cov. 

of 
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Itb  tbt  mkcd  cje.  Wbcm  the  mir- 
li  met,  lh«  oooltitg  proccsii  hu  the  irffcct 
iving  it  ilightly  cut  of  <^Ai>e,  ntuJ  th<t 
tnipfltw  of  ih«  ontAixusiitMXioii  on  tht«  tNick  of 
Uw  ifiik  |;lvoi  a  pmcticnDjr  inUintitigaUbablo 
▼■fifttkn  io  iiiDtviitj  cm  tbo  imooUi  mr- 
Ims  tkii  b  cmlj  tiollc«il  vhoji  tho  r«flcctioa 
to  cMt  npoa  m  MireciL  The  mirroni  an*  not 
laada  fur  tho  "  niAgic  ^'  purpoi»e,  IXxoy  Ate 
anfiosrj  tnirrom^  wtio««  niji^o  propcrtiet 
tbt  rrnili  of  ohA&oe,  «tid  not  more  ihaii 
in  A  U]ou»&iul  pOMCtse*  them.  The 
vothor  epiu^f  Q*  m  upplkailoa  of  ttic  priti- 
clp1#  of  thma  mifTorti  to  the  reftllatioD  of 
Uuf  Id**  of  MMfins;  bjr  Iclej^mph^  and  ^ug>:tt*u 
tlimu  hf  thu  QM  of  clcctro-tniigiiet«  nod 
Mlmliim^  a  mctftl  pccullnrlj  ^nfjtivo  to 
til^ht-rsf*,  It  m^hl  \m  powiblo  to  trauAfer 
o?tr  htindmli  or  tlioiiaaiidt  of  tullot  the 
nticotioa  of  loUtnv  or  eten  fihoei. 

■IMf  ft  'nit*DnliiloK.--T1iii  inHiM&ct 
of  tlle4rfttiiliig  id  O'v^l  und  drought  wm 
thu  p«wcnt«d  bj  Prof.  R,  C.  Eodde,  b  a 
fnpar  f«ftd  at  tbo  Amcriemi  AModatlon: 
**  I,  Sorfam  ditrhing  In  conjuiieiSoii  wtth 
dtfameiifiig  m«j  iiureuAo  floods  and  contHb^ 
«t«  to  droaghts,  2.  Tllo^lnihiixig  may  in- 
iood«  at  the  '*briMiknp"  b  the 
whore  tbc^  wati^n»  aecuinulAt(>d  In  the 
bj  joint  actSoQ  of  fn>«t  and  fkotl 
ca^BlBrlt;^  doring  the  ^SuU^r  and  «ttrfaci9 
oaeamobtiiTii  in  form  of  mow  Arc  «udUen1y 
«it  ffos  br  a  rapid  thaw.  Z,  During  the 
vmiBi  iM«tht  til€*dntinlfi|t  tendji  to  uiiii^te 
iimli  hf  lahing  up  the  ctccinivo  minfall 
OAd  hohllng  It  tn  capllUrj  form^  hooping 
%ock  tht  iuddrn  flow  that  would  pasi  over 
tbo  aorfact  of  the  noil  if  not  abiiorbed  by  it 
a»d  eocopo  by  flood ;  and  also  in  inhigathig 
wmamm  droogfat  by  hioreaaing  the  capadty 
iif  the  aoH  lohohl  water  In  capillary  fonn 
O0d  dfiw  upon  tbo  atiMoM  wnttr  mipply 
bj  rfaann  of  tbo  increo  17  power 

iii«rmillti»l  CoftgrMs  of  Hydiotogy  aid 

Olail^iagy*— Th#  aeccmd  tfieonUl  teorioo 
«C  Iho  taionatSonal  (Xm^^rc^m  of  Uydroiogy 
tad  CKaMology  b  to  be  held  b  P4H#  ooar 
Ibe  bc^Araing  id  October,  t889.  The  Preiti. 
4mx  ol  tiM  Gommlttoe  on  Organlxation  b  3f . 
K  fiMOo,  difootor  of  tbo  Sletoomlof^cAl  Ob- 
•■rratorr  uf  the  Pare  de  Salnt-Maar.     Tb%> 


oommittoe  boa  already  amniged  that  the  fol* 
lowbg  qneotionfl,  among  ot)ier«,  •  hail  be  did- 
cuafod :  (/oodiiiooa  to  be  ubacrvi'd  in  tho 
in^talbtion  of  a  meteoroto^cal  oUHi'rratory ; 
miofl  for  weathcr^forecoiting,  and  organiaa- 
Llcm  of  wcather-onooUBccmcnte  at  aonitary 
staliooi ;  climatology  of  different  sanitary  ita- 
tlooj ;  compariBon  and  ctaiiat(ic4tba  of  Mini* 
tary  stations  from  the  poini  of  rlcw  of  their 
cliiiiJiLotogical  coiiditiouri  ;  on  the  action  of  al- 
titude ami  i^Hiuateftin  .iffi'i  i  lung*; 
programmis  of  a  course  of  1  in  cU- 
malology.  Comrounlcalion*  abouid  be  ad* 
dn.**#ivd  to  itid  84^cn*Lary'j*fncrftl,  M.  Dr  do 
Rau»o,  Fartft^  53  Avenue  >l*mUilgtK%  from 
thr  Ist  of  Oetobor  to  the  Itt  of  Jum%  and  at 
NfliriJi  (Allier),  from  the  1st  of  June  to  tho 
Ut  of  Ootobon 

KlBCfvl  EvobtiOQr— Dr,  T.  ^t^^rry  tluiit 
bai  aJiACrted  that  **  tlia  traiiMfonniiUon  of 
the  primitive  i^coui  mnierlal  uf  this  earib'i 
cruJt  through  the  action  of  air  and  water, 
aid«d  by  Internal  beat,  presents  a  mlneralogl- 
eal  eirolutioti  not  \e*^  regular,  eonxtant,  and 
dpflnlto  b  ita  reaultii  than  the  cvobtion  ap- 
parent in  tbo  organic  kingdoma/*  Contbu. 
Ing  the  difcuailon  of  this  imbjoct  b  thu  Brit- 
iah  ANA(%4iat{i>n,  he  ihtiwa  ttiat  the  Mtabillty 
of  iilicated  fpecicf  under  atmoipherie  influ* 
etioe  is  rery  variable,  »omo  being  readily  do- 
eoiopoaedt  ond  otbi^rs  ?ery  penuancnt ;  the 
indtflferooce  or  rhemic;*l  r«'i«i*tance,  moro* 
ovcr»  increoabg  with  tlie  hardneea  or  mo> 
chanical  resiitanee.  ^^Tbeae  two  qualitiei 
rary  fi>r  |ip4«cleii  of  analogfiua  coojitltiitlati 
din^ctly  nj  their  condeniiatioti ;  while^  for 
fpccic$  of  similar  eondenMitioii  i&d  hu^ 
ne*9,  ibe  clicinical  IndUPorcooe  loefooieo  oo 
alumina  tnkc«  the  pfac<»  of  tltc  ordinary  pr<v 
toxidc  bojM*,  Ume»  magnesia^  ferro*w  o&ide, 
and  alkaJlea— 4  fact  rcmdlly  cxphitned  by 
tbo  («omparatlire  intoiubllUy  of  alumina  and 
alutiiinouii  iilUcatef  in  atutonphcrio  wmt4»fA.** 
Other  cbmgoi  looa  ncll  known  take  plaoe 
in  aiUcatea  by  tlio  aubterratiean  action  of 
watery  iolutlona,  when  a  greater  btolubility 
d<»tenolnoa  tlie  formation  of  ecrtaJa  eofter 
bydratod  mogneiiBii  nod  altiifilnoiui  apodca 
by  q^gcQoato  from  hordor  aad  laoro  000- 
doQ«cd  fpodco.  Ilr.  B.  A.  fUdadaio  hai 
ipoken  of  Uio  prodnctiflti  and  eonaartmtioQ 
or  more  etable  ^poeico  oa  doaortbed  hf  Dr. 
Ilvitrt  as  a  puduaT  '*  arU'dlan  of  inert  totrn^ 
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a.nd,  f  urtbcr,  u  '*  a  sunrlrol  of  the  most  iiK 
ert,**  But,  "tts  inertocaa  consUU  in  «ta^ 
biUtjf  and  in  fitness  to  resist  alike  the  chemi- 
cal uLud  the  mcchatucal  iigeneies  v'hich  de- 
litroj  other  species,  it  U  cviikmt  that  hia 
plimseologj  is  btjt  another  natcrocnt  of  the 
fomtula  of  '  the  fiamv&l  of  the  fitteit*  The 
great  priDciplc  of  the  chiuige  of  the  mineml 
tnatter^  which  eiisted  in  former  eondiiform 
of  our  planet,  iftt<>  other  forms  more  stiihk 
tinder  the  altered  conditiooB  of  later  o^es,  is 
but  an  extension  to  the  miaeml  kingdom  of 
tho  laws  already  recognized  iu  astronomical 
and  biologioal  development/* 

TralQliis  the  Esmttons*  —  It  haa  been 
proposed  to  give  some  attention  to  regulating 
tho  dereloptnent  of  the  cmotionEf  both  In 
tho  young  and  in  the  adult  public.  Frances 
Power  Cobbe,  tn  the  ♦'Fortnightly  RcTiew/* 
maintaitii  that  emotions  conio  to  pensoti?  bjr 
a  aorl  of  contagion  far  oftcncr  than  they 
Bpring  up  of  themselves  iu  the  huitiau  breast. 
Any  attempt  to  commtinicate  our  emotions 
by  eommand,  however,  tends  rather  to  pro> 
dtioe  the  opposite  fcclhiga.  In  order  to 
educate  the  emotions  of  others,  we  must  em- 
ploy this  natnral  agency,  contag^ion.  In  or- 
der to  Inspire  a  person  with  a  given  feeling, 
wc  must  exhibit  tlic  feeling  in  ourselves. 
Parent*,  duly  imprcFsed  wi*li  th<?  Importsiace 
of  the  fsnbject,  would  carefully  suppress,  or 
at  least  conceal^  such  of  their  own  emotions 
aa  they  would  rej^-et  to  sec  c:»ught  np  by 
their  childtvn,  A  teacher  who  has  the  re- 
ipcct  and  c?tcem  of  hia  pupiU  will  affect 
their  emotionB  for  cril  or  gt>od  according  as 
he  bctrayd  cnlhu^iaxro  or  aversion  far  eeltbh 
and  sanguinary  conquerors,  according  as  be 
justifies  or  eondcmnH  asjassina  and  anarch* 
Ista,  according  as  he  represents  8ci<^nce  afl 
fioeking  triumpUanr  tnitlia.  and  i 
ho  ireJit-«  efforts  for  tho  clevui 
kind  with  levity  or  respect.  Th« 
of  the  young  have  a  g^^ai  infiur 

I  dcvelftpmcijt  of  their  etnotton^.     Aa  rvgwnia 

girls,  tht'tr  dottbly  cmotlonnl  naturcit  make  It 

\  matter  of  tnoral  life  and  death  that  their 

companions  ahould  be  pure  and  honoralde- 

[  minded.    Too  Il!;)e  precaution  if  tak^n,  e«- 
pecially  In  Arnt^rSt^an  public  sichoalt*  agatnat 
tl»e  herding  of  Innoivnt  children  with  otliem 
who  have  been  familiar  with  vitv,     Aa  ti 
garda  tho  education  of  the  vmotlonit  of  ih 


oosnmundty,  an  eusulfclj  JcnmriHitof  l» 

fiucnce  was  r  '    r  Umi  Uw  ptthfiK  \ 

cxchidcd  fri  tia,     Adcaimbfe  i 

chincry  for  the  i%;>viiiuuuioatiois  of  oelde  «b«- 
tioti^  throtit^h  the  Tnit^tr-p  \^  furQkb<4  }/f 
m  ^-a)cnl«if 

db^i  ^.    -  '   ■  '  -^  tm\ 

raensc  power  to  twny  th«  ouotluBf  af 
educated  p««opIe.    The  itaga  U  aisotte  fmi 
ag«ncy  for  training    tli«    emntioQi  af 
pubhc,  and,  even  when   It  prodncca  i 
hftnnlesa  merriment,  Iu  liiflisciiCB  b  vbil^ 
some  and  t»eneHcent     Ituaic  and  tbt  1 
of  nature  and  of  »fl  iin*  *!*«  p«»»rfoi  lefoi 
of  the  higher  cmi '  '  voaoKi 

to  use  for  the  Ik  t  wi  «hi 

ever  it  b  pracUcabi«  to 

The  Botftitlemi  OotUiok. — la  Uf  «Aln 

to  the  Biologicml  !^  '    t.i«  Brttkh  Afl 

ciatlon,  Mr.  W.  T  Dywr,  mUh  i 

verting  the  i  •  ui  botany,  ateiH 

that  the  out  >  tetnatl^  liittif  • 

at  prencni  pr. 
Germany,  aiir^ 

posiieaa  anything  tike  a  mIiooI  ok  fhm 
ject,  though  thoy  Mill  fa]>p(y  al»la  ad 
ttngul^thed  wtrrkcra.    That  iheM  af«,  1 
ever,  few,  may  bu  Jodpad  from  llie  faat 
it  is  dldicuh  to  Ui  tha  plaoe  af  tha 
Eichler  in  lh<*  dirtotjon  of  ilu!  BnAaitifl  Gif 
den  and  herbarium  at  Bcrtiit     OntiUc  « 
our  own  country  S«ltjcr1a&d  b  tkoEioH  i» 
portent  si*at  of  gimeral  ayat4^iimSio  oCidy,  > 
which  thrtHf  gimcratlona  of  Do  Ouidoiictfeff*' 
devoted  thnn  solves.    Tbc  auat  «^««  !■ 
ten  of  work  at  tho  tnumiiil  att^  hewt^itf,  i 
be  found  in  »tir  own  roualty,  la  tb«  OuliM 
Statcfl,  and  in  Riist-U.    And  th«  raunn  n^  li 
each  case,  no  doulit  the  ta-        "^^     na* 
SQOua  area  at  the  carlli^i  auir  ^  Ukj 


'!Htaji 


liwmselfetto 
Pcrhani  the 

\x  i 

deal  aboQt  (nxi)oc 


NOTES. 
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t  of  ih»  pwl  (Uitribuiioo  of  land  imd 
It  moM  jimbably  never  afford  sttfft- 
i  dfttA  tar  a  i')uai(iletc  mdcpcQiJcDt  solii^ 
lof  Ch«  prolilt'tu;  but  U  itiu^t  Alwayd  1»e 
etjf  UAcful  lu  A  ctteck  upon  other 
^<^rc,  bowcircr»  we  •ns  cmbar. 
bjr  tlt«  eoormous  amount  of  work 
vhloli  hut  jvi  to  be  accooiptUiKMl ;  atid^  ud- 
fortiifitl^Ix,  tbto  U  not  of  a  kind  which  c«n 
b9  iiidffflnlUlif  pofSponwI.  Tbo  old  Icrrw- 
Iriil  fi-  i^ny  lK»foro  our 

«3r<?«w     1  u.itiv<!»  vcjijetalion 

b  d&Aftppeannf;  oj  rarm  nod  more  of  tbo 
Cftrtb'i  lurfai:^  i*  I  nought  into  cult!  ration, 
or  ftt  any  rate  denuded  of  lUi  ford^ts,  A 
good  dvmi^  however,  ha4  been  dmtc.**  Mr. 
BcnthAfn  snd  Sit  FcTdimitid  Htidler  hiiTo 
fl^fca  A  eompri1i(m«tvo  florti  of  AuntrAllo, 
Ihr  firtt  Jarpi'*  irvA  of  Uu«  c;irth-*  wurfaco  of 
whi^  tbo  Vr;;;t'tAtti)n  htn  been  completely 
wodc^  ouL  i^u*  Joffph  lioakiT  U  bi!*T  wh!i 
the  Indo^Makvan  fiord  of  the  Hrl 
km*,  and  iU*t  Dtitch  Uitonittn  Ua^<  J 

the  If&liyan  flora  prop>er  Uriti^h  botunintet 
hAr«  b<^^n  to  work  the  ChJncfc  flora,  and  the 
IWrnib  tliAt  of  Ttinnan*  rrof.  Bajrlcj  iSaU 
ftjigr  and  Dr.  Sdiwipbfiirth  hAV«  itttidlcd  the 
annmaloiui  flora  of  Socotra,  The  flora  of 
Africa  hoa  been  partly  Btudl(*d^  and  of  thl«, 
thai  of  MadA{Ett»c:ir  U  dm  mo«t  JnU^rentlnf;. 
Amorican  botani^M  an^  r<tiil  buHy  with  their 
oirn  florm^  and  ih^y  UnsAtxm  aro  continually 
ding  to  our  know  Udge  uf  tbt*  flora  of  Korth- 
latiid  C<Eitrji1  Aa{.t.  The  flora  and  fauna 
of  C^mml  America  haro  been  prortded  for 
hf  ihe  nranifieeoce  of  two  EngUxh  men  of 
•dttoeL  The  flora  of  Drasil  i»  under  »low 
cton  and  arran^*Rirnit  in  Prof. 
Tf  •*  Flora  llr^jilioni-ia."  And  tb^J 
explonn^  eipoditiona  ha^o  maik 
I  tlM  iorai  of  mnoto  Iduida, 

!■  tttfeutail  Ifl  Sit»ef.— Prof.  W. 

ial07  Jewxm*  wmlc  to  hb»  aUtcr,  frttm  UcU 

mrrn^  An^traUa,  April  (»,  I8d0 ;  '*  Thia  aft* 

Booo  1  called  at  tbo  Udboumo  Ob^orra- 

r«poD  the  dittJOtor,  Prof,  Neuroaycr^  a 

newKomcr,    I  was   IntroductHl  to  a 

^mn  Ckrmtin,  who  roeetrod  mc  with  a 

boWj  to  which  I  waa  oblSfi;^  to 

i  «lth  isterciit  .  .  .  With  the  ^eat- 

(  b«  at  oooc  commcncacd  a  com- 

I  ftf  bit  <ib«enratory«  ahowlng  and 

with  me  every  initrnmcnt,  nur 


teorolo^lcjil^  ma^eticv  otid  afttYsnomical,  of 
which,  at  k'ft^t  the  two  former  kind:*,  b*  hod 
ft  numerous  and  very  railed  colh'ction,  all  tti 
active  u«c  thf<»u{;houi  ilic  tw cnty.f oiur  houri. 
Then  he  showed  mc  many  of  the  numcrioat 
results,  explaining  the  method  of  rtduang 
them,  and  carefully  taking  my  direction  ami 
name,  that  he  ndght  p<Mt  me  bin  publtMicd 
n*p^rt4,  and  even  prombiog  )jiiinediat«ly  to 
set  hli  aaslstants  to  work  to  copf  out  a  few 
haromettfr  rcadingB  which  I  required^  and 
bad  tnade  the  o«tcinaih)c  ptir^MjHc  of  my  v'mU 
.  .  .  How  dettgbtful  it  id  to  meet  tbi^  enthu- 
alaam  for  true  and  highly  useful  thing:^,  when 
ono  pasaea  whole  years  logetlior  among  tliopo 
who  trc  enthuiiaiitic  and  f^itfcdy  only  about 
gold  t  One  would  b«  wllliup;ly  mubbod  aacb 
day  of  the  year  by  the  rich  aud  addUvhendodt 
if  only  roccfvcd  no  well  aji  thlj  by  the  Ifulj 
beat  of  tbcir  raco,*^ 

Hasftot  Sptdeaof  PtAiits«i— Through  Ibt 
ditictiKMont  of  lli«  flonut  of  tho  woftteni  Pk* 
ciflc  ifltands.  ecdli^eted  by  the  Cliallenger  Ei- 
pedUiou,  we  baTo  for  the  first  tlma  bocn 
enabled,  iayi  thi*  It*'?,  W-  T*  ThU«lcon 
Dyer,  to  g^t  #onic  Uca  how  n  tropical  Li  land 
was  fuminhed  wit  It  pbntji,  and  to  discrimi- 
nate the  littoral  clcmcn!,  dii4>  to  the  action  of 
o<«aniiJ  ctirrctitA,  frt>m  the  iatcriw  forwt, 
a]mo«t  wholly  du^  to  f rugirorous  birds.  The 
recent  examination  of  Chriiitmiii  bland  by 
the  EnglUh  Adtttiniity  haa  nhowu  the  pro- 
Oeii  of  flora- making  in  anothvr  iUgC.  Thi? 
pbinta  collected  by  Mr.  IJ^brr  prove  to  be 
cioacly  allied  to  those  of  Jarm.  But  the 
eifcct  of  i«oblion  ba.»  bc^nn  to  tell ;  and  It 
U  Mid  by  Prof,  tllif er  that  tbo  plania  ctn 
not  be  for  tbo  mo«t  part  exactly  nstdtod 
wUb  ibelr  oongenen  from  Ja  '  i  do 
Dol  dilEtf  fuAclently  to  be  r  i  l)«- 

tlnpiiAh«4l.      •*We  tlicuf>re>  H 

appears  to  xnCf  a  t<  ^e  of  nascent 

apcciea" 


NOTES. 


of  AriJitTf^t.   luv/^   I'lairtitu'!   twu  "rpeciinens 

of  T  unoanal 

In  J  titfrn,  of 

of  Tig, 

TTT;r  :       •     ''  tnvi'    'm.f     »    MH'it»"^»   **ini  I'^lin* 

]  r I    71  >.,\ nts.    The  bead  and'  ilic  neck- 

1  '        I  '.-i  obtained.     The  M^eond  worm 


: 


Had  TST  Jototfi,  lind  a  lenjj^b  ol  •  Uiih  more 


rufcr 

;t;*^    ^.. L. ..:..,  .1..    ,........:....    ...........  c  --.l^cctlOD 

of  heluiintha  cotitaios  chains  20  to  24  feet 
long,  very  nuieh  longer,  tbert*fore,  than  tlie 
preferred  specimens  I  have  meajBured,  which 
were  at  most  only  sJightly  above  H  feet.** 
Hence,  Prof.  Tuckerrnttn'a  tn  o  gpecimcna,  of 
25  fina  27^  feet  are  remarkable. 

31 R.  James  CoNgTANTtitE  Piluxq  bos  un* 
dertakcn  the  compilatiaa  of  biblto^raphles 
of  Tariouii  Nj:jrth  American  lan^ugcs^f  which 
are  now  in  course  of  publication  by  the  Bu* 
reuu  of  Ethuolo;^7.  In  preparation  for  tbid 
tuak  he  vi!*ited  the  principal  public  libraHca 
of  the  United  States,  Canada,  and  norlhern 
MpxIco,  corresponded  with  Hbrannni*,  mii- 
8ionarii?a,  and  other  persona  interested  in 
the  subject,  and  cxammcd  printed  author- 
itles.  Every  etfort  was  mado  to  take  titlea 
at  tlrat  hand,  with  thtii  i-csttit  that  a  Tcry 
lar^^e  [ierc*;ntn;;c  of  the  books  enrolled  arc 

describ'-'    •"-■■    ^'' ...;i.,.'-.    ..,.-.    ..:,A.y 

The  b 

onan  li   , 

of  ibo  iroiiuoi:^  is  to  iuiiow. 

BATHixa  upon  a  full  mctil  u.' 
con«idcretl  diin«j;eiou9.  The  pli 
exphmutioQ  of  the  peril  U^  that  the  .  „  ..i 
ili;xc?"'lioii  lends  toward  the  alimentary  tracts 
leaving  the  brain  proportionately  auaMuic, 
and  the  action  of  the  heart  ami  Um[*ik  iin- 
pi  dcd  by  a  distended  Btomaeh,  A  c»old  im- 
iTicr^ion  rtt   i  i  "     '    '     ing  a 

tt  ndencv  to  sur- 

face   blood  uti'al 

organ*,  the  i  tmed 

upon  It  too  : 

Tni  make  of  American  salt,  It  b  *aM, 

baa  more  thun  doubled  duHn:^  the  Ih^f  

years.  Within  the  fnuu*  period  two 
fialt  rogionii  hnvf?  oti joyed  a  rapid  dt^ 
inent,  Aw'oreliiig  to  the  '*  Sajinnw  Cotsi 
8,94i»0^  Tnt-rrh  of  ^^H  wctv*  mn<\**  In  ^ 
igan  in 
and  d<^ 

made     III     .ui,.n.-:in      i[)  M',T1 

made  in  all  the  time  :  A 

ftrong  rival  to  the  Or^  ha.* 

boen  dun' loped  iti  the  Wy.  u  o! 

western  New  Vork^  when?  ti  :i*iTe 

eaU-tnaoiifaeturc  baa  grown  u^i  uitiiio  iho 
lust  five  or  SIX  ycara. 

TTfCiii:  are  KtUK  accordlni:?  to  xh(^  Rer.  J, 
Hatchelor,  pioph«'t3  and  prophete^?r?>  n-tione 
the  Aino^  but  they  tiii>it  their  v 
tellins:    tbo    aiiiBc.   of    iIIik'Sj^     i 

in--*-"- '•'   '     ■' •   '    ■' 

I" 
oi 

know  V 

the  prw, 

but  tuom  ofuu  ia  a  Uud  ui  ^a^-«vt%  ms^m^ 
tone 
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NEW  CHAPTERS  IN  THE  WARFARE  OF  SCIENCE, 

Bt  ANDREW  DICKSOK  WIUTK,  KL  D.,  L.E.D.. 
roBKEiiLT  rmiaiDZjrT  ov  ooBsjtu*  cvirtiiairy. 

♦'DEMONIACAL    POSSESSION*'   AND   INSANITY. 
PART  IL 

IN  ihc^  forp;^oin|*  chapter  wo  have  seen  the  culmination  of  th© 
old  procedure  regarding  insanity,  as  it  was  developed  under 
tiieology  and  enforced  by  ecclesiaHticism ;  and  we  have  noted  liow» 
]  if*nce  of  Luther  and  Calvin,  the  Reformation  rather 

:  -II  weakened  the  faith  in  the  malice  and  power  of  a 
d  dovil    Nor  was  this  in  the  reformed  churches,  any  more 

As,  in  the  early  conturiea 

i  ^  .  v^^r  the  enemy  of  mankind 

the  b<Kli€}0  of  men  that  the  priests  of  the  new  faith  especially 

in  proc>f  of  its  divine  origin  and  natun%  so  now  the 

of  the  rival  creeds  eagerly  nought  opportunitie.s  to  e^tub- 

Ih©  tmth  of  their  own  doctrines  and  the  fal»ehood  of  their 

■    '  *  '  *  "  ^'     visible  casting  out  of  devils.    True,  their  meth- 

red:  where  the  Catholic  used  holy  water  and 

i  wax»  the  Protestant  was  content  with  texts  of  Script- 

[  >ij  uportunate   prayer;    but   the  supplementarj^  physical 

an:  nf  the  indwelling  demon  did  not  gr€*atly  vary.    Sharp 

was  thu  ex  til  J    *    i  I  in  for  the  unhappy  objects  of  treatment.     Each 

side,  of  cour.  * ,  ^    ntly  denied  all  efficacy  to  its  adversaries*  eflFort«, 

nr^jing  that  an>      •   '    ng  victory  over  Satan  was  due  not  to  the 

IMMKI  M"  K  :-i<ni  of  the  fiend.     As,  n- 

HBBBr  huUuSoJ/  li';  Uiixn  can  by  Beelzebub  cast      . 

I  patient  wa9  now  in  greater  need  of  relief  than  before ;  and  mor© 

I 


i 
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than  one  poor  victim  had  to  bear  altemateljr  LuUi<&ran^  Romiih, 
and  perhaps  Calvinistic  exorcism,* 

But  far  more  serious  in  its  consequences  wa«  another  ri%*iklry 
to  which  in  the  sixteenth  century  the  elerciy  of  all  cn»©ds  focitud 
themselves  subject.    The  revival  of  the  ecieij  t 

the  impulse  of  the  new  study  of  antiquity,  bi*. v. ,...,.    .....t  —  U) 

take  out  of  the  hands  of  the  Church  the  profi*t»ion  of  which  she 
had  enjoyed  so  long  and  so  profitable  a  monopoly.     '  le 

class  of  diseases  remained  unquestionably  hers — thosci  ^  i, , ,  „  tr» 
still  admitted  to  be  due  to  the  direct  personal  interference  o( 
Satan — and  foremost  among  these  was  insanity.f     It  v  \j 

^^      no  wonder  that  an  age  of  religious  controversy  and  »  \  at 

^^^H  should  have  been  exceptionally  prolific  in  ailments  of  the  miad; 
^^  and  to  men  who  mutually  taught  the  utter  fu*"'  '^  '  it  bap- 
I  tismal  exorcism  by  which  the  babes  of  their  mi-L  ^bbon 

I  were  made  to  renounce  the  Devil  and  his  works,  it  ought  not  lo 

I  have  seemed  strange  that  his  victims  now  became  mor    -  -—^r* 

I  ous.J    But  so  simple  an  explanation  did  not  satisfy  tl.  i* 

I  cians  of  souls,  or,  rather,  they  devised  a  simpler  ouo ;  their  pi^ 

I  tients,  they  alleged,  were  bewitched,  and  their  increase  was  duo  to 

K the  growing  numbers  of  those  human  allies  of  Sataa  known  M 

^^^■ritches. 
^^^    Already,  before  the  close  of  the  fifteenth  centurv^  T»r*rrf.  Ti.nA- 
cent  VIII  had  issued  the  startling  bull  by  which  he  kd 

archbishops,  bishops,  and  other  clergy  of  Cf  li 

with  his  inquisitors  in  rooting  out  these  willi..^       .,  ,  ,    .    A 

Satan,  who  were  said  to  swarm  throughout  all  that  country,  ami 
to  revel  in  the  blackest  crimes.    A  half-*"f  '     *  *- 

iterated  the  appeal;  andj though  none  of  i  A 

on  the  blame  of  witchcraft  for  diabolic  posseBsion^  tins  inqnifiilars 
charged  with  their  executioT3  *  >  ;*  '  ^  '  '  ii  thasr 
infamous  hand-book,  the  *' \v  d  ^e 

special  means  by  which  possessiou  thus  caused  should   be  meL 

These  teachings  took  firm  root  in  religious  min^-  --  ^"  i?; 

and,  during  the  gre^it  age  of  witch-burning  il;  .8 

Reformation — ^when,  in  Germany  alone,  according  U\  U10  txxn^x 

*  For  instances  of  this  compelitfnts,  ti?*  FrejrUir,  '♦  Ao*  don.  Jdbfk  il  Re 
pp.  869-575.    The  Jesuit  Stengel,  io  hH  ♦*  iKs  judiciia  diviTiU  "  f fn^i!^!^  !j.  1  c:  Y\ 
whole  chitpter  to  an  cxorciaiii^  by  the  ^cat  Canlriu^,  of  ' 
TOnjtimtion,    Amon^  \\\t  rt^mi  jnhlUnt  C«tholJc  Mlli«i  *.t  iij. 
LnthcT^d  own  iil1c>^ed  fftiluro  as  «n  exordst. 

f  For  th«  »UU«de  of  the  Cuthono  dergj,  dio  tcti  tMIWf  ntt*  vi*    r^Ttr  if^tt 
^  UttcraD  Aiintia*,^    To  tbU  dnt  ihc  mimcrmii  tre«ti«C9  on  "pafllarml  Bbedlriov^^  ia  i«i  CB 
Cli«  oUkr  Cliurch  i1 

{  Baptismal  ev  'S -^ai^ 

though  Uie  •tnipglo  otl  oi 
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moderate  estimate,  there  perished  within  a  single  century  (1550- 
1650)  by  an  excruciating  death,  for  this  imaginary  crime,  not  less 
than  a  hundred  thousand  human  Uvea — it  may  well  be  doubted 
whether  any  single  cause  m  often  gave  rise  to  an  outbreak  of  tho 
persecution  as  the  alleged  bewitchment  of  some  poor  mad  or  fool- 
ifi]        '      tericnl  creature.     T'  ilius  once  under  way, 

it!  if;  for,  under  the  t<  of ''^  excepted  case«," 

by  which  in  the  religious  crimes  of  heresy  and  witchcraft  there 
waa  n  '  '  ■  o  the  use  of  torture,  the  witch  was  forced  to  confess 
to  acr  -.,  who  in  turn  accused  others,  and  so  on  to  the  end 

of  the  chapter.* 

The  horrors  of  uuch  a  pensocution,  with  the  consciousness  of 
an  ever-present  tlevil  it  breathed  and  the  panic  terror  of  him  it 
Inspired,  could  not  but  itself  increase  the  insanity  it  claimed  to 
avenge.  Well-authenticated,  though  rarer  than  is  often  believed, 
were  the  ca^es  where  cnizotl  women  voluntarily  accused  them- 
selves of  the  impossible  crime;  and  one  of  the  most  eminent 
authorities  on  diseases  of  the  mind  declares  that  among  the  unfor* 
tunate  beings  who  were  put  to  death  for  witchcraft  he  recognizes 

ril-marked  victims  of  cerebral  disonlers;  while  an  equally  emi* 
it  authority  in  Germany  tells  us  that,  in  a  most  careful  study 
of  the  origii^al  records  of  their  trials  by  torture,  he  has  often 
f,       '    '  ^  '    ^  fly  like  those 

fti  ^  I  names  some 

forma  of  insanity  which  constantly  and  unmistakably  appear 
an         '^  i>se  who  suffered  for  criminal  dealings  with  the  Devil.f 

\^tilt  of  this  wide-spread  terror  was  naturally  a  steady 
ioerMse  in  mental  disorders.  A  great  modern  authority  tells  us 
tliai,  although  modem  civilization  t>ends  t/i  increase  insanity,  the 
©umber  of  lunatics  at  present  is  far  less  than  in  those  ages  of 

|lib  and  in  the  Reformation  period.    The  treatment  of  the  '*poik 

as  we  find  it  laid  down  in  standard  treatises*  sanctioned 

'  orthodox  churchmen  and  jurists,  accounts  for  this  abundantly. 

^  For  ft  nroeh  fnJIer  tfVBtmcBt  of  this  phase  of  th«  iuhjeet,  I  muit  nlhr  IIm  fit^ar  to 
Wf  ikkiiler  on  witchcraft  Tti^  Jrfluit  St<rctgel,  profcsfor  »l  Iti|^iUl«4t,  who  (to  hii  gtmt 
•01%,  "  Oe  JtiiliciU  dtvioii  *')  nr^\  m  rca»oni  wbj  «  merdful  God  pcrmiu  Itlociat  hii 
viih  ui  glofifv  himftdf  throo^h  the  minickii  wrought  by  his  Church,  mod  hU  dcsiro  to  test 
the  Iftith  of  men  by  lettiog  them  ohooec  bHwoeo  the  holjr  tld  of  Ibo  Choich  tod  iho  Illicit 
ecHMTt  to  ■Mdlebt.  dedarot  ihtt  thore  It  ft  diif^nnoft  Mwfvi  iiitopio  powHtiioo  ftml  iMt 
to»^ht  t  I  thftt  tht  Ifttter  Is  Ih4  more  dUBouIt  to  trml 

f  Sc<^  rm  In  the  Qiftory  of  the  Intftne  in  th<t  UHUah  Ulat,**  London, 

ins^  ft  ^*  aJm  Kkohtoff^  p.  mo.  The  forsni  of  tnunitj  oii>odftlly  meiitioii^  ore  **  df>- 
MBtitii**  Aod  vplkpiij.  A  fttrik^ng  cmio  of  roluntiiry  oonfetatoa  of  witohamft  by  * 
who  iiftd  to  rveny^r  trom  the  ilrttifion  U  narr&trd  In  gfvftt  detmil  bir  Rc^itftld 
,  to  hii  **  nisOQrTcnr  of  Witchcraft,'*  London,  UB4.  It  is,  alaa,  only  too  Ulictj  that  the 
*iirftnfiMfti  **  eiwirit  bf  iOght  ami  imreoogiiisod  tnaoia  lod  oftoo  to  tbo  acGii«atioii  of  wit^ 
cnfl  bM^  of  to  tho  titfpidoo  of  poMOtoloti. 
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One  sort  of  treatment  used  for  those  accused  of  witclicruft  irtU 
also  serve  to  show  this—the  **  iortura  insomnmJ^  Of  all  ihin^ 
in  brain-disease,  calm  and  regular  sleep  ia  most  certaisl>*  benefi* 
cial;  yet,  under  this  practice,  these  half -crazed  creatures  werd 
prevented,  night  after  night  and  day  after  day,  from  sleeping 
or  even  resting.  In  this  way  tomporary  delusion  bccAmo  chronic 
insanity,  mild  cases  violent,  torture  and  death  ensued*  and  ihii 
"  ways  of  God  to  man  *'  were  justified,* 

But  the  most  contemptible  creatures  in  all  those  .-f-«*"-fn8 
were  the  physicians  who  took  sides  with  reUgious  or  y. 

While  we  have  on  the  side  of  truth  a  Flade  sacrificing  hi.n  lifc^ 
a  Loos  his  hopes  of  pref erment^  a  Bekker  liis  position,  and  a  Tho- 
masius  his  ease,  reputation,  and  friends,  we  find,  as  allies  of  th0 
other  side,  a  troop  of  eminently  respectable  doctt  t- 

ure,  metaphysics,  and  pretended  observations  to  ^ .,,  ;    . 
side  *'  and  to  deprecate  interference  with  the  existing  mij 
which  seemed  to  them  "  a  very  safe  belief  to  be  held  l>y  iLq  ct^m* 
mon  people.'^  f 

Against  one  form  of  insanity  both  religiona  were  especiallf 
cruel.    Nothing  is  more  common  in  all  timi       *  >   '*   '  *♦> 

ment  than  strange  personal  hallucinations,  f, 

on  the  part  of  the  insane  patient,  that  he  is  a  divine  person:  ill 
the  most  striking  representation  of  insanity  thr'  *-  •  -  *  -ti 
made,  Kaulbach  shows,  at  the  center  of  his  v  ;♦, 

a  patient  drawing  attention  to  himself  as  the  Saviour  of  tbo 
world. 

Sometimes,  when  this  form  of  disease  took  a  milder  hystifrt»3j 
character,  the  subject  of  it  was  treated  with  rt  •  a 

elevated  to  sainthood:  such  examples  as  St.  1 -.i.-._..  4 

and  St.  Catherine  of  Siena  in  Italy,  St.  Bridget  in  S^  -  V 

Theresa  in  Spain,  St.  Mary  Alacoque  in  F*  ■  a 

in  Belgium,  are  typical    But  more  frequi     ^  ,  lhI 

public  feeling,  and  were  treated  with  especial  rigor:  typical  ef 
this  is  the  case  of  Simon  Marin,  who  in  ]^  ^      '    *'        '  '     .1- 

self  to  be  the  Son  of  God,  and  was  on  thai  Lit 

Paris  and  his  ashes  scattered  to  the  winds.| 

*  See  Kircbboff,  as  ftborc. 

f  For  luuoea  and  arguments  us^  bT  crcaturea  of  this  cort,  m«  t>klciL)au;li,  **  tHt  I 
euwahti  Tor  und  nnch  dor  Glaubenissjiftltuug  In  Deutjichland)*'  ff.  34)^-146*     A  U«c  Uii  of 
tbesc  bifainoufl  names  Est  given  on  p.  845. 

t  As  to  the  frefiutjDcy  among  the  insanii  of  il:Js  form  of  bctkft  •(«  CUiMd'4  >t% 

Jdaudslcy,  ^^Pathoto^  of  Mind/' pp.  *^4i'  alio  lUi^t  :^uv  ^ 

la  Civilisntiwi  rB  FroftC<>/'  li,  110.     For  t^  «f  th«  *  tuTntil 

an  '  jM*6  M  audit  ley  ^  as  ali' 

9ii  '  '-' subj^la  art*  certab^; 

ght,    tor  A  diaeustion  of  tbo  most  reocat  om(v  tee  Ifstkii 
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The  profundity  of  th«?ologians  and  jurists  constantly  developed 
theories  as  to  the  modes  of  diabolic  entrance  into  the  "  po8- 
**    One  such  theory  wa>?  that  Satan  could  be  taken  into  the 
ulh  ^ith  one*s  iood — j^^rhaps  in  the  form  of  an  insect  «wal- 
on  a  leaf  of  saiiuh     Another  theory  was  that  Satan  entered 
y  when  the  mouth  was  opened  to  breathe,  and  there  are 
well-authenticated  cases  of  doctor«  and  divines  who,  when  easting 
out  evil  spirits,  took  especial  care  lest  the  imp  might  jump  into 
their  own  mouths  from  the  mouth  of  the  patient.    Another  the- 
ory wan  that  the  devil  entered  human  beings  during  sleep;  and, 
at  a  ^  *    K  tiie  King  of  Spain  was  wont  to 

Bleep  i  i>  off  the  devil.* 

The  monasteries  were  frequent  sources  of  that  form  of  mental 
disease  which  was  supposed  to  ho  cauBe<l  by  hewitchment*  Prom 
the  earliest  period  it  is  evident  that  mona*^tic  life  tended  to  de- 
velop insanity.  Such  cases  aa  those  of  St.  Anthony  and  St.  Au- 
gustine are  t^^iical  of  its  eflfects  upon  the  strongest  minds;  but  it 
_  vas  especially  the  convents  for  women  that  became  the  great 
^^fteodiiig*heds  of  this  disease.  Among  the  large  numbers  of 
^^Bmeu  and  girls  thus  assembled,  many  of  them  forced  into  con- 
^^piemcnt  against  their  will^  for  the  reason  that  their  families 
^^Btild  give  them  no  <lower,  subjected  to  the  unsutiisfie*!  longings^ 
VUpiciomf,  bickerings,  petty  jealousies,  envies,  and  hatreds,  so 
notorious  in  convenHife,  mental  disease  was  nut  unlikely  to  Ijo  de- 
veloped at  >ruent.  Hysterical  excitement  in  nunneries  took 
shap^  S(j!  s  comical,  but  more  generally  tnigicah  Notiv 
worthy  is  it  that  the  last  places  where  executions  for  witchcraft 
took  place  were  mainly  in  the  neighborhood  of  gr<  '  rTies, 
and  the  last  famous  victim — of  the  hundreds  of  tli  exe- 
cuted in  Oermany  for  this  imaginary  crime — was  Bister  ^\  f  . 
Renata  Sanger,  sub-prioress  of  a  nunnery  near  Wflrzburg,t 

The  same  thing  was  sixm  among  young  women  exposed  to 
sundry  fanatical  Protestant  prt^achcrs:  insanity,  both  temporary 
and  i>ermanent,  was  thus  frequently  developed  among  the  Hugue- 
DOie  of  France,  and  has  bcM^n  thus  produced  in  America,  from  the 

•  A«  19  lb«  ileirir*  CBteriiift  \nUi  the  mcmtli  while  ettlog.  me  CulmeSI,  it  abore,  U,  lOS 
lOe,  JU  to  Uie  drmd  <if  Dr.  Borde  lent  thts  f^fll  w\At\i,  when  ctofdMid,  laiglii  enter  liis 
ova  bodf ,  we  Tuke,  14  abore,  p.  2^.  An  10  Uio  King  of  SpaJa,  eoe  tb«  fitted  dwpter  la 
JUMkli^  -Oliiwf  of  riviltmion  In  KpRlnnd." 

f  Amottf  tlie  nitdtitudc  of  •iifhoHtlcf  on  tKls  poffit,  «♦  Klrehhftff,  t«  ohwc,  p.  it?; 
tad,  ftir  a  nioct  ntHkin^  picture  of  thU  dork  iiid«»  of  convent  Vife,  drmwn*  tndi^,  by  a  d#w 
roKd  Kmimii  C«ihoUc,  ^e^  Hftoeonrf  *'lh^m»*\  Sposi."  On  Anna  Urniitm  Xhvtt  b  »  *lHk. 
ia(  iM»jr  bjf  the  Ut(»  JoUnnn  Sdieir,  In  Kit  "  Ramm^ffdililj:*'  unil  Uii^torion/*  On  ibo 
fmcfml  piib)f«t  of  rhtji  dcfelo^l,  9^  the  wrttrnpi  of  CurptTittT  tnd  Tuko;  tnd, 

•1  to  Iw  mcitrftl  d^  iti  Dimncriee,  «ee  K«ud«l«-7,  **  Ec«poniubilUy  in  MmUl  Db- 

mmr  !»•  %  E«prct»l  ttiu  ntJon  iHll  be  ^d  to  HUs  in  ihc  ntst  dttpler  of  thU  aerie* — 
"^DfOMiaea  and  llrat^Ha.'* 
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days  of  the  Salem  persecution  down  to  the  "  camp-meetings "  of 
the  present  time.* 

At  various  times,  from  the  days  of  St.  Agobard  of  Lyons 
through  the  Reformation  period,  protests  had  been  made  by 
thoughtful  men  against  this  system.  Medicine  had  made  some 
advance  toward  a  better  view,  but  the  theological  torrent  had 
generally  overwhelmed  all  who  supported  a  scientific  treatment 
At  last,  toward  the  end  of  the  sixteenth  century,  two  men  made  a 
beginning  of  a  much  more  serious  attack  uix)n  this  venerable 
superstition.  The  revival  of  learning  and  the  impulse  to  thought 
on  material  matters  given  during  the  "age  of  discovery"  un- 
doubtedly produced  an  atmosphere  which  made  the  work  of  these 
men  possible.  In  the  year  15G3,  in  the  midst  of  demonstrations  of 
demoniacal  possession  by  the  most  eminent  theologians  and 
judges — who  sat  in  their  robes  and  looked  wise,  while  women, 
shrieking,  praying,  and  blaspheming,  were  put  to  the  torture— a 
man  arose  who  dared  to  protest  effectively  that  some  of  the  i)er- 
sons  thus  charged  might  be  simply  insane,  and  this  man  was 
John  Wior,  of  Cleves. 

His  protest  does  not  at  this  day  strike  us  as  particularly  bold. 
In  his  books,  "De  Prestigiis  Da-^monum"  and"De  Lamiis,"he 
did  his  best  not  to  offend  religious  or  theological  susceptibilities, 
but  he  felt  obliged  to  tell  certain  truths,  to  call  attention  to  the 
mingled  fraud  and  delusion  of  those  who  claimed  to  be  bewitched, 
and  to  point  out  that  it  was  often  not  their  accusers  but  the 
alleged  witches  themselves  who  were  really  ailing,  and  he  urgetl 
that  these  be  brought  first  of  all  to  a  physician. 

His  book  was  at  once  attacked  by  the  most  eminent  theologi- 
ans. One  of  the  greatest  men  of  genius  of  his  time,  John  Bodin, 
also  wrote  with  especial  power  against  it,  and  by  a  plentiful  use 
of  Scriptural  texts  gained,  to  all  appearance,  a  complete  victorj' : 
superstition  seemed  fastened  upon  Europe  for  a  thousand  years 
more.  But  skepticism  was  in  the  air,  and,  about  a  quarter  of  a 
century  after  the  publication  of  Wier's  book,  there  were  pub- 
lished in  France  the  essays  of  a  man,  by  no  means  so  noble,  but 
of  far  greater  genius — Michel  de  Montaigne.  The  general  skepti- 
cism which  his  work  promoted  among  the  French  people  did 
much  to  strengthen  an  atmosphere  in  which  the  belief  in  witch- 
craft and  demoniacal  possession  must  inevitably  wither.  But  this 
process,  though  real,  was  hidden,  and  the  victory  still  seemed  on 
the  theological  side. 

The  development  of  the  new  truth  and  its  struggle  against  the 
old  error  still  went  on.  In  Holland,  Balthazar  Bekker  wrote  his 
book  against  the  worst  forms  of  the  sui)erstition,  and  attempted 

elp  the  scientific  side  by  a  text  from  the  Second  Epistle  of  St 
This  branch  of  tho  subject  wOl  be  discussed  more  at  lai|lli  fa  a  i 
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Peter,  allowing  that  tli©  deirils  had  been  confined  by  the  Al- 

jhty,  iiiul  therefore  could  not  be  doing  on  earth  the  work 
was  imputed  to  them.  But  Bekker's  Protestunt  broth  ron 
drore  him  from  his  pulpit^  and  he  narrowly  escaped  with  his  life. 

The  lust  struggles  of  a  great  8Ui>©rstition  are  very  frequently 
the  worsts  So  it  proved  in  this  case.  In  the  first  half  of  the  seven- 
toeanth  century  the  cruelties  arising  from  the  old  doctrine  were 
toore  numerous  and  severe  than  ever  before.  In  Spain,  Sweden, 
Italy,  an<l,  above  all,  in  Germany,  we  sec  constant  efforts  to  sup- 
press the  evolution  of  the  new  truth. 

But,  in  the  midst  of  all  this  reactionary  rage,  glimpses  of 
right  rrft.son  began  to  appear*  It  is  significant  that  at  this  very 
tiincj,  when  the  old  superstition  waa  apparently  everywhere  tri- 
mnphant,  the  dechinitlon  by  Poulet  that  he  and  hi^  brother  and 
his  couKin  had,  by  smearing  themselves  with  ointment,  changed 
themiselves  into  wolves  and  devoured  children,  brought  no  severe 
punishment  upon  them.  The  judges  sent  him  to  a  mad*house. 
More  and  more,  in  spite  of  frantic  efforts  from  the  pulpit  to  save 
the  superstition,  great  writers  and  jurists,  especially  in  France, 
began  to  have  glimpses  of  the  truth  and  courage  to  uphold  it. 
Malebranche  spoke  against  the  superstition ;  Siguier  led  the 
Vi       '  I  annul  several  decrees  condeninii  ^; 

th-  I  lor,  D'Aguesseau,  declared  to  the  r  f 

Paris  that,  if  they  wished  to  stop  sorcery,  they  must  i  f  !  1  :: 
about  it^ — that  sorcerers  are  more  to  be  pitied  than  blamed/ 

But  just  at  this  time,  t^a  the  eightet^uth  century  was  approach- 
ing, the  theological  curri^nt  was  strengthened  by  a  great  ecclesias- 
tic—tlie  greatisst  theologian  that  France  has  produced,  whoso 
InBnt^nee  upon  religion  and  upon  the  mind  of  Louis  XIV  was 
eri  — Bossuet,  Bishop  of  Meaux.    There  had  been  reason  to 

ejL|^  V  iiat  Bossuet  would  at  least  do  something  to  mitigate  the 
SQporstition ;  for  his  writings  show  that  in  much,  which  before 
his  time  had  been  ascribed  to  diab<^>lic  possession,  he  saw  simple 
lunacy.  Unfortunately,  the  same  adherence  to  the  literal  inter* 
pretation  of  Scripture  which  led  him  to  oppose  every  other  scien* 
lific  truth  developed  in  his  time  led  him  also  to  attack  this:  he 
delivered  and  published  two  great  sermons  which,  while  shoT\4ng 
some  progress  in  the  form  of  his  belief,  showed  none  the  less  that 
the  fundamental  idea  of  diabolic  possession  was  still  to  be  tena* 
eiously  held.  What  this  idea  was  may  be  seen  in  one  typical 
statement ;  he  dcH::lan:^  that  '^a  single  devil  could  turn  the  earth 
round  as  easily  as  we  turn  a  marble/'  f 

*  8m  Mf^abtAt  **  Bet  Milodto*  mvnutM,*' },  488,  489 ;  H,  52f . 

f  Set  tiift  t«o  aeniiocka,  »*  fiur  let  D^faon^  **  (whteli  nns  irirtu*Uy  hut  two  farmt  of  Ui« 
oX  Iti  BoMiQOt'i  workf,  edition  of  IStft,  til,  SS«  M  ttq, ;  who  OwM^  ift  iIm 
i  C«iii«i7,^  M  ftbore*    Oo  Boaflttct*»  ndtlciioc  to  other  idqUMc  liutlia^  cip6> 
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The  theological  current,  thus  re-enforced,  seemed  to  become 
again  irresistible ;  but  it  was  only  so  in  appearance.  In  spite  of 
it,  French  skepticism  continued  to  develop ;  signs  of  quiet  change 
among  the  mass  of  thinking  men  were  appearing  more  and  more; 
and  in  1G72  came  one  of  great  significance,  for  the  Parliament  of 
Rouen  having  doomed  fourteen  sorcerers  to  be  burned,  their  ex- 
ecution was  delayed  for  two  years,  evidently  on  account  of  skep- 
ticism among  officials ;  and  at  length  the  great  minister  of  Louis 
XIV,  Colbert,  issued  an  edict  checking  such  trials,  and  ordering 
the  convicted  to  be  treated  for  madness.* 

Victory  seemed  now  to  incline  to  the  standard  of  science,  and 
in  1725  no  less  a  personage  than  St.  Andrd,  a  court  physician, 
dared  to  publish  a  work  virtually  showing  "  demoniacal  i)osse8- 
sion"  to  be  lunacy,  f 

The  French  philosophy,  from  the  time  of  its  early  develop- 
ment in  the  eighteenth  century  under  Montesquieu  and  Voltaire, 
naturally  strengthened  the  movement ;  the  results  of  post-mortem 
examinations  of  the  brains  of  the  '^ possessed '^  confirmed  it;  and 
in  1768  we  see  it  take  form  in  a  declaration  by  the  Parliament  of 
Paris  that  possessed  persons  were  to  be  considered  as  simply  dis- 
eased. 

In  England  the  same  warfare  went  on.  John  Liocke  had 
asserted  the  truth,  but  the  theological  view  continued  to  control 
public  opinion.  Most  prominent  among  those  who  exercised 
great  power  against  the  truth  was  John  Wesley,  and  the  great- 
ness and  beauty  of  his  character  made  his  influence  in  this  reepect 
all  the  more  unfortunate.  The  same  servitude  to  the  mere  letter 
of  Scripture  which  led  him  to  declare  that  "  to  give  up  witchcraft 
is  to  give  up  the  Bible  and  to  take  ground  against  the  funda- 
mental truths  of  theology,"  controlled  him  in  regard  to  insanity. 
He  insisted,  on  the  authority  of  the  Old  Testament,  that  bodily 
diseases  are  sometimes  caused  by  devils,  and,  upon  the  authority 
of  the  New  Testament,  that  the  gods  of  the  heathen  were  demons; 
he  believed  that  dreams,  while  in  some  cases  caused  by  bodily 
conditions  and  passions,  are  shown  by  Scripture  to  be  also  caused 
by  occult  powers  of  evil;  he  cites  a  physician  to  prove  that 
"  most  lunatics  are  really  demoniacs. '*  In  his  great  sermon  on 
"  Evil  Angels,"  he  dwells  upon  this  point  especially ;  resists  the 
idea  that  ^^  possession "  may  be  epilepsy,  even  though  ordinary 
symptoms  of  epilepsy  be  present ;  protests  against  "  giving  up  to 
infidels  such  proofs  of  an  invisible  world  as  are  to  be  found  in 
diabolic  possession,"  and  evidently  believes  that  some  who  have 

daily  in  astronomj,  geology,  and  political  economy,  sec  my  previoai  chapten  la  "Ths  Wa^ 
fare  of  Sdcncc." 

^Dagron,  p.  8 ;  also  Rambaud,  as  above,  il,  156. 
t  Aiidr6,  see  Lacroiz,  as  abore,  pp.  189, 190. 
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Iteen  made  hystorical  by  Lis  own  preaching  are  "posjsessed  of 
Satan.''  On  all  iliis,  and  much  more  to  the  same  effect,  he  insisted 
with  all  til©  powur  given  to  him  by  his  deep  religious  nature^  his 
wonderful  familiarity  with  the  Scriptures,  his  natural  aoumen, 
Jlidhi«el  * 

■     But  h«  1  science  continued  its  work.    The  old  belief  was 

steadily  undermined,  an  atmosphere  favorable  to  the  truth  became 
more  and  more  developed,  and  the  act  of  Parliament  in  ir35j  which 
baiui<he(l  the  crime  of  witchcraft  from  the  statute-book,  was  the 
beginning  of  the  end. 

In  Germany  we  see  the  beginnings  of  a  similar  trjumph  for 
sciimce.  In  Prussia,  that  sturdy  old  monarch,  Frederick  William 
I,  nullified  the  etforts  of  the  more  zealous  clergy  and  orthodox 
jurists  to  keep  up  the  old  dfictrino  iu  his  dominions.  In  Austria, 
the  government  set  Dn  Ant*inio  Haen  at  making  careful  researches 
into  the  causes  of  diabolic  ponsessioiu  He  did  not  think  it  best, 
in  view  of  the  power  of  the  Church,  to  dispute  the  pos-sibility  or 
probability  of  such  cases,  but  simply  dcnridetl,  after  thorough  iu* 
vostigatiou.  that,  out  of  the  many  eases  which  had  been  brought 
to  him,  there  was  not  one  to  support  the  belief  in  demoniacal 
inflaence.  An  attempt  was  made  to  follow  up  this  examination, 
much  was  done  by  men  likb  Francke  and  Van  Swieten,  and 
:ially  by  the  reforming  emperor,  Joseph  II,  to  i*escue  men  and 
women  who  would  otherwise  have  fallen  \ictim8  to  the  prevalent 
superstition.  Unfortunately,  Jos*ph  ha<l  arniyf*<!  agan  '  T  n- 
jglf  th**  whole  power  of  the  Church,  and  most  of  his  gm  fn 

ted  brought  to  naught     But  what  the  noblest-  of  the  old  race 

Qerman  emperors  could  not  do  suihlonly,  the  German  men  of 
seiMSee  did  gradually.  Quietly  and  thoroughly,  by  pnxjfs  tliat 
oould  not  be  gainsaid,  they  rocoverc<l  the  old  scientific  fact  estab- 
in  pagan  Ori^ece  and  Rome,  that  madness  is  simply  physical 
But  they  now  established  it  on  a  basis  that  can  never 

in  Xns  shaken  ;  for,  in  posi'moriem  examinations  of  large  num- 
of  **  possessed  ^  persons,  they  found  evidence  of  brain-disease. 
Tyi^eal  is  a  case  at  Hamburg  in  1729,    An  afflicted  woman  showed 

a  high  degree  all  the  recognized  chara 
Ion.    Exorcisms,  preachings,  and  sniiL  y 

•ort  in  vogue  were  tried  in  vain.  Milder  medical  means  were  then 
iri    *        '    '  '  vercnl  that     '  'wed  to  take  tha 


d.    The  ail 


a  the  pn*sence  of 


fifteen  phystcians  and  a  public  notary,  showed  it  to  be  simply  a 

•  For  lotm  txkcke,  m«  Km^\  "*  Ute  of  Loek^;'  U,  173,  174.  For  Wealc^,  mil  of  hk 
ftliBQft  famarofr&blc  writing  bcaHnj^  upon  the  i«nbj<vt,  1  mnr  K*k'rt  ihf  tcttDqii  on  ^  Efll 
Innii,**  «ad  hl«  **  Letter  Ui  Dr.  Wddlcioii '' ;  uxd  la  hfs  collected  worlu  Uiere  at^  m«iif 
ftdkltt^  mmitmesiT  imentt^  oipcdallj  ha  Yot«.  ili,  tI,  ftml  Le.    Sec  iIm  Tj9TmaM*9 

*lif«  of  W«»k7;  cimq. 
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case  of  chronic  meningitis.  The  work  of  German  men  of  science 
in  this  field  is  noble  indeed.  A  great  succession,  from  Wier  to 
Yirchow^  have  erected  a  barrier  against  which  all  the  efforts  of 
reactionists  beat  in  vain.* 

In  America,  the  belief  in  diabolic  influence  had,  in  the  early 
colonial  period,  full  control.  The  Mathers  supported  it  fully,  and 
the  Salem  witchcraft  horrors  were  among  its  results ;  but  the  dis- 
cussion of  that  folly  by  Calef  struck  it  a  severe  blow,  and  a  better 
influence  spread  rapidly  throughout  the  colonies. 

By  the  middle  of  the  eighteenth  century  the  old  belief  in  dia- 
bolic possession  had  practically  disappeared  from  all  enlightened 
countries.  In  Protestant  Germany,  where  it  had  raged  most 
severely,  it  was,  as  a  rule,  cast  out  of  the  church  formulas,  cate- 
chisms, and  hymns,  and  became  more  and  more  a  subject  for 
jocose  allusion,  t  From  force  of  habit,  and  for  the  sake  of  con- 
sistency, some  of  the  more  conservative  theological  authorities 
continued  to  repeat  the  old  arguments,  and  there  were  many 
who  insisted  upon  the  belief  as  absolutely  necessary  to  ordi- 
nary orthodoxy;  but  it  is  evident  that  it  had  become  a  mere 
conventionality,  that  men  only  believed  that  they  believed  it, 
and  now  a  reform  seemed  possible  in  the  treatment  of  the 
insane. 

But,  although  the  old  superstition  had  been  discarded,  the  in- 
evitable conservatism  in  theology  and  medicine  caused  many  old 
abuses  to  be  continued  for  years  after  the  theological  basis  for 
them  had  really  disappeared.  There  still  lingered  also  a  feeling 
of  indifference  toward  madmen,  engendered  by  the  early  feeling 
of  hostility  toward  them,  which  sufficed  to  prevent  for  many  years 
any  practical  reforms. 

What  that  old  feeling  had  been,  even  under  the  most  favorable 
circumstances,  and  among*  the  best  of  men,  we  have  seen  in  the 
fact  that  Sir  Thomas  More  ordered  acknowledged  lunatics  to  be 
publicly  flogged ;  and  it  will  be  remembered  that  Shakespeare 
makes  one  of  his  characters  refer  to  madmen  as  deserving  "a 
dark  house  and  a  whip."  And  what  the  old  treatment  was  and 
continued  to  be  we  know  but  too  well.  Taking  Protestant  Eng- 
land as  an  example — and  it  was  probably  the  most  humane — we 
have  a  chain  of  testimony.  Toward  the  end  of  the  sixteenth  cent- 
ury, Bethlehem  Hospita.1  was  reported  too  loathsome  for  any  man 
to  enter ;  in  the  seventeenth  century,  John  Evelyn  found  it  no 
better ;  in  the  eighteenth,  Hogarth's  pictures  and  contemporary 

*Sec  Rircbhofr,  pp.  181-187;  also  L&ngin,  ^'Rcligioo  und  HcxcnproMM,"  >■  ablt 
cited. 

t  Luther*8  great  hymn,  "  Ein'  feste  Burg,"  remained^  of  coane,  a  prnmliwi  tniplloa 
^  rule ;  but  a  popular  proTerb  came  to  express  the  general  fodfais:  ^.^^  Ai^  I 
'^d:^    See  Uogin,  as  aboTe,  pp.  646,  54(L 


tHAPTEss^  nr  rws  warfabb  of  scrxircs.  ^tf 


roporta  show  it  to  bo  essenimlly  what  it  had  been  in  those  prtj- 
viouB  centoriea^* 

The  iii'st  humane  impulse  of  any  considerable  importance  in 
this  field  £M)ems  to  have  been  aroused  in  America.  In  the  year 
1751  certain  members  of  the ''Society  of  Friend«"  foil  '  '  nmall 
hospital  for  the  insane  ou  bettor  prmciples  in  Peiiii--  u    To 

use  the  language  of  its  founders,  it  was  intended  **as  a  good  work» 
acceptable  to  Ood,**  Twenty  yeai*8  later  Virginia  established  a 
aimflar  asylum,  and  gradually  others  appeared  in  other  coloniess. 

But  it  waa  in  France  that  mercy  wms  to  be  put  upon  a  scientifio 
basis  and  was  to  lead  to  practical  results  which  were  to  convert 
the  worhl  to  hutiiaiiity.  In  thin  case,  as  in  so  many  others,  from 
Pranct*  was  spreiul  and  popularized  not  only  the  ekeptici»m  which 
Iroyed  the  theolngicul  theory,  but  also  the  devotion  which 
It  up  the  new  scientific  theory  and  endowed  ihe  world  with  a 
new  treasure  of  r  i  m. 

In  1756  some  i  ..,         n^  of  the  great  hospital  at  Paris  known 
the  IIotol-Dieu  pi  that  the  cruelties  prevailing  in  the 

ktmeni  of  the  insaau  wci'  ihediseaise;        '        lo 


proteBii  followed  from  other 


effect  was  i 


<\ 


at  fiwt ;  but,  just  before  the  French  Kevolution,  Tenon,  La  Roche- 
foucauld-Liancourt,  n  ■  '  *  '  '  if>ct,  and  in  1791  a 
camtnisdion  was  appt  u  t. 

By  great  good  fortune,  the  man  selected  to  lead  in  the  movo* 
m     '  .^  who  1     '     '    ady  thrown  his  heart  into  it — Jean 

B.  1.    In  i;  1  Wfis  made  physician  at  Bicetre,  one 

of  the  mo5t  exteUj^ive  lunatic  asylums  in  France;  ami  to  the  work 
there  impo»Gd  upon  him  he  gave  all  hiiJ  powers.  Little  was  heard 
of  him  at  first   The  moat  terrible  scenes  of  the  French  lie  volution 


^  Oft  Sir  Tbomu  Mof«  ftod  the  conditton  of  IMIflm,  m^  Tuk^  "Blfttmy  of  fbe 
ift  lb«  BHOiK  Ulen/*  pp,  d3-73.  One  of  the  r««ii«gr^  of  Stitkefp««r«  i«  In  '*  Aa  jou  Uk<^ 
li,*'  Art  lU  *i»m  %  A«  to  IW  Mtinrirnl  of  Imnfltreoce  lo  th«  etiiferinfB  of  ilio  tosani)  <io 
liM  belief  wbich  ciiu5(k1  it  had  gencmllf  dktpp^iMd,  ■«#  ioiD«  irxoellciil  r«tnftrlyi 

ill  -.  -  '  l^..  ,^o.,fiaK.^  ju  MruuI  DUcms*/*  Undcm,  \mt,  ji\i.  10-11 

TW  U  tlitii  qu:uniljr  dt'KTibcO  by  RJclmrd  Cnrcw  (Iti  hU**  Surrey 

»*ii,    l.utiijnji,  j'.Dj,   l*ft9):  **Iq  our  fordnthrrj'  dalw,  wUen  dctotSon  in  toticU 
koovledge,  Aft  knowlcdiro  now  committb  «hr>rt  of  drvaUon*  ilierc  wen*  manj  Iww*- 
ii,  for  curitig  of  in  '  the  rcft,  one  at  AltcrBtmnc  io  thU  Hun- 

I  S>  KrauiOtpoole^  v,  mfij  be)  .  ,  «  %^^^  nufne  to  the  eUtirch. 

7i  «  tW«iUtr  rosudng  from  K  U.  fell  Imo  «  pqoaro  and  clofte  iratlf^d  plot, 

•lidl  wsS0A  bee  illed  At  what  cle[•T^  i  iL     Vpon  ihfji  wmll  waa  th«  fmtitkke  \\trmxk 

id  bo  ^md,  bb  ti4ckc  towaitU  the  [)ooli%  and  twm  Xhewst  with  ■  •iidden  blow  in  Ibe  brvnt, 
luudlliil  li«ftd1oiife  into  the  t^ud  ;  nberr  a  strong  fellowef  provided  for  the  nonce,  tooke 
Mav  ud  WMMd  bbn  rp  and  downc,  aloogft  and  aihwart  tlie  wattr,  TntlU  tb^  patient,  ^ 
IWlgaliig  bU  - -—  -i  had  Mitnrwbtit  fbrjol  btJ  fury.  Tbcn  w««  bc«  cotitcje<l  lo  tb« 
<^Btt^^  aad  Mff  iiini;  orer  blip ;  Tpoo  which  bandDnff,  If  Mi  right  wita  returned, 


I 


&Ka 


1ui*l  ibc  iliiiiika;  bat  if  there  apfn 


,»»di 


y  while  there  remaTned  In  h. 


rnt,  ho  wai  howiaened 
:'>f  recoo#r|.** 
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were  drawing  nigh ;  but  he  labored  on,  modestly  and  devotedly, 
apparently  without  a  thought  of  the  great  political  storm  raging 
about  him. 

His  first  step  was  to  throw  overboard  the  whole  theological 
doctrine  of  "  possession/'  and  to  discard  utterly  the  idea  that  in- 
sanity is  the  result  of  any  subtle  spiritual  influence.  He  simply 
put  in  practice  the  theory  that  lunacy  is  the  result  of  bodily  dis- 
ease. 

It  is  a  curious  matter  for  reflection  that,  but  for  this  sway  of 
the  destructive  philosophy  of  the  eighteenth  century,  and  of  the 
Terrorists  during  the  French  Revolution,  Pinel's  blessed  work 
would  in  all  probability  have  been  thwarted,  and  he  himself  ex- 
communicated for  heresy  and  driven  from  his  position.  Doubt- 
less the  same  efforts  would  have  been  put  forth  against  him  which 
the  Church,  a  little  earlier,  had  put  forth  against  inoculation  as  a 
remedy  for  small-pox ;  but,  just  at  that  time,  the  great  church- 
men had  other  things  to  think  of  besides  crushing  this  i>articular 
heretic :  they  were  too  much  occupied  in  keeping  their  own  heads 
from  the  guillotine  to  give  attention  to  what  was  passing  in  the 
head  of  Pinel.  He  was  allowed  to  work  in  peace,  and  in  a  short 
time  the  reign  of  diabolism  at  Bic§tre  was  ended.  What  the 
exorcisms  and  fetiches  and  prayers  and  processions,  and  drinking 
of  holy  water,  and  ringing  of  bells,  had  been  unable  to  accomplish 
during  eighteen  hundred  years,  he  achieved  in  a  few  months. 
His  method  was  simple :  For  the  brutality  and  cruelty  which  had 
prevailed  up  to  that  time,  he  substituted  kindness  and  gentleness. 
The  possessed  were  taken  out  of  their  dungeons,  given  sunny 
rooms  for  habitation,  and  allowed  the  liberty  of  pleasant  ground 
for  exercise.  Chains  were  thrown  aside.  At  the  same  time  the 
mental  power  of  each  patient  was  developed  by  its  fitting  exer- 
cise, and  disease  was  mot  with  remedies  sanctioned  by  experi- 
ment, observation,  and  reason.  Thus  was  gained  one  of  the  great- 
est, though  one  of  the  least  known,  triumphs  of  modem  science 
and  humanity. 

The  results  obtained  by  Pinel  had  an  instant  effect,  not  only 
throughout  France  but  throughout  Europe  :  the  news  spread 
from  hospital  to  hospital;  at  his  death,  Esquirol  took  up  his 
work ;  and,  in  the  place  of  the  old  training  of  judges,  torturers, 
and  executioners  by  theology  to  carry  out  its  ideas  in  cruelty, 
tliere  was  now  trained  a  school  of  physicians  to  develop  science  in 
this  field  and  carry  out  its  decrees  in  mercy.* 

A  similar  evolution  of  better  science  and  practice  took  place 
in  England.    In  spite  of  the  coldness,  and  even  hostility,  of  the 

*  For  the  Bervices  of  Tenon  and  hU  assodates,  and  also  for  the  work  of  Find,  Mt  «V» 
Esquirol,  "Des  Maladies  mentales,**  ^a^i^  1838,  i,  85;  and,  f6r  the 
e  condition  of  the  hospitals  at  this  period,  see  Dagnn,  as  abofO. 
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men  in  the  Established  Church,  and  notwithstanding  the 
Scriptnrttl  demonstrations  of  Wesley  that  the  majority  of  the 
were  pos»esseil  of  devils^  the  scientific  method  steadily 
utrength*  In  1750  the  condition  of  the  insane  began  to 
attract  especial  attention;  it  was  found  that  mad-houses  were 
frwayed  by  ideas  utterly  indefensible,  and  that  the  practices  en- 
gendered by  these  ideas  were  monstrous.  As  a  rule,  the  patients 
were  immured  in  colls,  and  in  many  cases  were  chained  to  tlie 
waits;  in  others,  flogging  and  starvation  played  leading  parts, 
Mtd  in  some  cases  the  patients  were  killed.  Naturally  enough, 
John  Howard  dec*hired  in  1789  that  he  found  in  Constantinople  a 
better  insane  asylum  than  the  great  St.  Luke's  Hospital  in  Lon- 
don. Well  might  he  do  so ;  for,  ever  since  Caliph  Omar  had  pro- 
tected and  encouraged  the  scientific  investigation  of  insanity  by 
Paul  of  -^gina,  the  Moslem  treatment  of  the  insane  had  been  in- 
finitely more  merciful  than  the  system  universal  throughout 
Christendom,* 

But  in  1792 — the  same  year  in  which  Pinel  began  his  great 
work  in  France — William  Tuke  began  a  similar  work  in  Eng- 
land. There  seems  to  have  been  no  connection  between  these  two 
^^eat  reformers;  each  seems  to  have  arrived  at  his  results  indo- 

dently  of  the  other,  but  the  results  arrived  at  were  the  same. 
I,  too,  in  the  main,  were  their  methods;  and  in  the  little  house 
of  William  Tuke,  at  York,  began  a  better  era  for  England, 

The  name  which  this  little  asylum  received  is  a  monument, 
both  of  the  old  reign  of  cruelty  and  of  the  new  reign  of  humanity, 
E^ery  old  name  for  sxich  an  asylum  had  been  made  odious  and 
r» '  tgesof  misery.    In  a  happy  moment  of  in  n 

Ti  ,,  Quaker  wife  suggested  a  new  name;  and,  ir  1- 

anoe  with  this  suggestion,  the  place  became  known  as  a  "  Retreaf 

From  t'  lI  body  of  influential  classes  in  church  and  state 

Tuke  rec«  ile  aid.    The  influence  of  the  theological  spirit 

Was  shown  when,  in  that  same  year,  Dr.  Pangster  published  hia 
••  Observations  on  Mental  Disorders,'*  and,  after  displaying  much 
ignorance  as  to  the  causes  and  nattire  of  insanity,  summed  up  by 
Baying  piously,  **  Here  our  researches  must  stop,  and  we  must 
df^^"*"^  *hat  *  wonderful  are  the  works  of  the  Lord,  and  his  ways 
p;  ng  out."*    Such  seemed  to  be  the  view  of  the  Church  at 

lit  \  the  new  **  Retreat**  was  at  one  of  the  two  grc^at 

eiv.'    ,,•  ^ centers  of  England,  we  hear  of  no  aid  or  encourago- 

ment  from  the  Archbishop  of  York  or  from  his  clerg}%  Nor  was 
this  t]  'nee  of  ilogical  habit  of 

tbougi.  .      .    :    ,:      igewas   ,.  ^    .   jd  in  the  **  Ed  in- 

borgh  Review/*  That  great  organ  of  opinion»  not  couteut  with 
Slfsrely  at  J  '  ^  Tuke,  poured  contempt  upon  his  wurk  as  well  as 
Tvt*  *«..iw.v..  TV  nn*  iUo  ti^Ut,  at  ftlit«Jj  dl^. 
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on  that  of  Pinel.  A  few  of  Tuke's  brother  and  sister  Quakers  seem 
to  Iiave  been  his  only  reliance ;  and,  in  a  letter  regarding  his  efforts 
at  that  time,  he  says,  "  All  men  seem  to  desert  me."  * 

In  this  atmosphere  of  English  conservative  opposition  or  indif- 
ference the  work  could  not  grow  rapidly.  As  late  as  1815  a  mem- 
ber of  Parliament  stigmatized  the  insane  asylums  of  England  as 
the  shame  of  the  nation ;  and  even  as  late  as  1827,  and  in  a  few 
cases  as  late  as  1850,  there  were  revivals  of  the  old  absurdity  and 
brutality.  Down  to  a  late  period,  in  the  hospitals  of  St.  Luke 
and  Bedlam,  long  rows  of  the  insane  were  chained  to  the  walls  of 
the  corridor.  But  Gardner  at  Lincoln,  Donnelly  at  Hanwell,  and 
a  new  school  of  practitioners  in  mental  disease,  took  up  the  work 
of  Tuke,  and  the  victory  in  England  was  gained  in  practice  as  it 
had  been  previously  gained  in  theory. 

There  need  be  no  controversy  regarding  the  comparative  merits 
of  these  two  benefactors  of  our  race,  Pinel  and  Tuke.  They  clearly 
did  their  thinking  and  their  work  independently  of  each  other, 
and  thereby  each  strengthened  the  other  and  benefited  mankind. 
All  that  remains  to  be  said  is,  that  while  France  has  i)aid  high 
honors  to  Pinel,  as  to  one  who  did  much  to  free  the  world  from 
one  of  its  most  cruel  superstitions  and  to  bring  in  a  reign  of  hu- 
manity over  a  wide  empire,  England  has  as  yet  made  no  fitting 
commemoration  of  her  great  benefactor  in  this  field.  York  Min- 
ster holds  many  tombs  of  men,  of  whom  some  were  blessings  to 
their  fellow -beings,  while  some  were  parasites  upon  the  body 
politic ;  yet,  to  this  hour,  that  great  temple  has  received  no  con- 
secration by  a  monument  to  the  man  who  did  more  to  alleviate 
human  misery  than  any  other  who  has  ever  entered  it. 

But  the  place  of  these  two  men  in  history  is  secure.  They 
stand  with  Grotius,  Thomasius,  and  Beccaria — the  men  who.  in 
modern  times,  have  done  most  to  prevent  unmerited  sorrow. 
They  were  not,  indeed,  called  to  suffer  like  their  great  compeers : 
they  wore  not  obliged  to  see  their  writings — among  the  most 
blessed  gifts  of  God  to  man — condemned,  as  were  those  of  Gro- 
tius and  Beccaria  by  the  Catholic  Church,  and  those  of  Thoma- 
sius by  a  lar^e  section  of  the  Protestant  Church ;  they  were  not 
obliged  to  flee  for  their  lives,  as  were  Grotius  and  Thomasius ; 
but  their  effort  is  none  the  less  worthy.  Tlie  French  Revolution, 
indeed,  saved  Pinel,  and  the  decay  of  English  ecclesiasticism  gave 
Tuke  his  opportunity.  But  their  triumphs  are  none  the  less 
among  the  glories  of  our  race ;  for  they  were  the  first  acknowl- 
edged victors  in  a  struggle  of  science  for  humanity  which  had 
lasted  nearly  two  thousand  years. 

*  See  D.  n.  Tuke,  as  above,  pp.  116-142,  and  612 ;  also  the  **  Edinbmsb 
1603. 
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Bt  lEA   BEMSEK. 
fBorwMB  or  onsmmr  ut  /oujri  uoruxt  rvivBvsiTT. 

SOME  years  ago,  in  the  course  of  a  conversation  with  an  emi* 
nent  mathenv  I  asked  in  nil  6erioU8ue»8  wbc^ther  ho 

could  give  ma  a  <i  ii  of  mathematics  that  would  convey  to 

my  mind  ovon  a  faint  idea  of  the  object  in  view  in  mathematical 
investigation^  Ho  repliedp  *'  It  is  imposaible  to  give  such  a  defi* 
nition — a*»  impossible  as  it  is  in  the  case  of  chemistry/*  **  But/* 
said  I,  "  I  think  I  can  give  a  definition  of  chemistry  which 
would  have  some  value";  and  then,  with  little  time  to  think,  I 
cnggoetted  a  tlefinition,  which  elicited  thiii  remark  :  '*  I  could  cer- 
tainly K^ve  an  equally  bald  definition  of  mathematics,''  I  have 
firec|uently  thought  of  this  subject  since,  and  have  wondered 
whether  it  is  possible  to  convoy  to  tlie  minds  of  those  who  are 
chemistH  a  clear  idea  in  regard  to  the  work  chemists  ar© 
Tlie  <lifficulties  are  great — as  great,  I  suppose,  as  in  the 
mathematics;  for  chemists  are  no  longer  engaged  in  the 
ititdy  of  familiar  pheuomena,  but  are  dealing  with  matters  which 
lie  far  beyond  the  limits  of  ordinary  observation.  Still,  I  have 
Ikcmght  it  worth  wliile  to  make  the  attempt,  and  it  has  seemed  to 
me  that  I  ^•  calling  attention  to 

a  few  oft!  ,  :ii  have  ri5cently  been 

mado  in  the  field  of  chemistryi  and  making  such  comments  upon 
them  0  to  indicate  what  relatione  exist  between  tbeee 

dtsoov  I lu  scit^uce  as  a  whole. 

Chemistry  may  Ije  defined  aa  that  branch  of  science  which  haa 
with  the  changes  in  composition  '   '  '  '     lio  vari<^      '        h 
undergo.     Not  only  has  it  to  ^1  ii  these  i  f 

matter*  but  also  with  the  changes— that  is,  the  acts  im^olved  in 
paating  from  one  form  to  another.  However  bald  this  definition 
may  appiftr  to  tb<:>se  wlio  do  not  understand  the  subjc»ct,  it  is  full 
of  imggesiion  to  the  chemist.  A  cliemist  is  sometimes  spoken  of 
aa'^one  whose  business  it  is  to  tell  what  things  are  made  of/'  I 
accept  this  statement  aa  expressing  half  the  truth,  but  I  attach  to 
the  worda  a  much  deeper  meaning  than  they  are  intended  to  con- 
vey. To  illustrate  what  I  mean  by  this,  let  me  take  an  example  or 
tWKX  8up|Kise  a  chemist  is  given  a  piece  of  marble.  On  exam* 
illil^r  it  )  Kout  much  difficulty  that  it  is  made  of  the 

fefTOi  of  11 1  carbon,  oxygen,  and  calcium.    He  can  also 

tell  wtthoni  much  difiiculty  in  what  proportions  these  substaneea 
ft^  *     ^  rble.    n»^  may  thus  tell  what  marble  is  made 

f'>  May  we  not  ask  further  what  are  the  aab* 
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stances  carbon,  oxygen,  and  calcinm  made  of  ?    It  is  tmo  wi»  rail 

them  elements  or  simple  substances,  meaning  by  that  ^  lS 

which  can  not  be  converted  into  anything  simpler*  K  -  ,»*,.;<jr 
what  influences  the  so-called  elements  are  subjected  to,  they  can 
not  at  present  be  decomposed*     When,  therefore,  a  •  *t 

examining  any  complex  substance,  is  able  to  say  whiii  .^.j,.  ,.> 
stances  are  in  it,  he  tells  what  it  is  made  of.  But,  I  repeal,  is  bit 
statement  final?  Is  there  nothing  more  to  learn?  P^  '  *^e 
great  questions  still  remain  to  be  answered :  What  i**  an  t  ? 

Are  the  forms  of  matter  which  w©  call  elements  absolutely  lude* 
pendent  of  each  other,  or  are  they  not  in  turn  composed  of  stfll 
subtler  forms  of  matter  which  we  may  hope  to  discover  in  th<* 
future  ? 

WTiile  it  is  impossible  to  answer  ihosr  t, 

gome  discoveries  have  been  made  within  the  h 

have  a  direct  bearing  upon  them.  It  has  been  uhowu  by  a  Kunaa 
chemist,  Mendelejeff,  and  at  the  same  time  by  a  Chr*"*-  T  -•^rtr 
Meyer,  that  the  elements  are  related  in  a  very  rer.  >% 

so  closely  that  it  is  possible  to  arrange  them  all  in  t/m  n 

which  they  form  p^s  of  a  general  system.    The  law  ^  g 

the  variations  in  properties  of  the  elements  is  known  a^  tI- 

odic  laiLK    The  limits  of  this  article  will  nr  A 

explanation  of  this  remarkable  law.    The  ui:^.^  ^  —    ^     ^ 

to  emphasize  is»  that  these  so-called  element*  are  ^hown  to  be  re* 
lated  to  one  another,  and  it  seems  impossible,  in  ■  *  *  'jfc  of  these 
facts,  to  believe  that  they  are  distinct  forms  of  ■  It 

much  more  probable  that  they  are  in  turn  compo«od  of  subtlw 
ment«,  and  it  has  been  pointed  out  that  all  the  subirtiuices  wW 
we  now  call  elements,  of  which  there  are  about  sevciity,  cim  bo 
conceived  to  be  made  of  two  fundamental  elements  combined  la 
different  proportions.    There  does  notp  howfv^  .-  •    ^-9  any 

immediate  prospect  of  discovering  these  fuih  tnce«, 

though  we  can  not,  of  course,  tell  what  a  day  may  br  lu 

While  the  prospect  in  this  dirc?ction  is  not  promimng,  :  rs 

clear  that  there  are  other  elements  of  the  samp  nr<l*»r  xw  1  w^ 

known  yet  to  be  discovered.    WHien  M»;i)  to 

known  elements  in  his  table, ho  found  th**.  \:.,  :»..  .  v.,  ia- 

plete,  and  it  became  necessary  to  leave  certiiin  ph.  ml  in 

order  to  secure  a  perfectly  sy  <*  arranr  if 

an  incomplete  skeleton  of  som.  ^ . ,  „:  animal  v,  ^ .  '  - 

ting  the  parts  together,  the  finder  would  discov 
is  wanting  ^ 

ni2e  the  p  1  i  "^ 

be  able  to  tell  what  the  g<?nenil  properties  of  t 
must  ^ '      ^--, ,  V   ,    ^'      ''  ,  r  ^'      ,    , ', 

that  1  ,    ,       -  , 


or  TO-^DAV. 


projibt'siticMl  thedi^f'overy  of  elemonU  then  unknown  which  would 
fill  the»4*  jun^peu  Nut  only  thin,  but  he  bi>l«ily  ventured  to  descrilie 
mime  uf  thi'Be  unknown  t'k»njc'nt«  in  dflatl.  At  fin*!  no  one  wa«  in* 
cliueil  to  ffive  ^it•riu^s  cun«idenition  to  tlnj  iirt'<licliutis;  eertjiinly 
nil  onedrBanied  that  they  wouhl  eoon  imjve  to  bf*  among  thit  niont 
brilliant  prndiitiims  ever  recf»rded  in  the  annals  of  science.  With- 
in a  f»*w  year«  all  tlir€>e  of  tlie  elementit  prt*iiicti*d  by  Mendelejefif 
M  iivrred— the  hist  one  about  two  years  a^o.    The  fiiiit  on© 

\v.,--  ,.  .  v>vered  in  FraiKV,  and  was*  henee  tuilh*d  gallium ;  the  h€hv 
ond.  diijcovennl  in  Norway,  is  known  i\»  xeandinm  ;  and  the  thiixl, 
r^  overed  in  Germany^  i^  the  liaby  elf»inent  gernianiunK 

'1-  -  ,,  uoiiK  ^iven  by  Mendelojeff,  eii^hteeti  yeur>5  ago,  are 
found  to  airree  marvelously  well  with  the  fact».  The»e  discoveries 
1  the  attention  of  all  rhemistt*  to  the  perieKlie  law, 
\i  lit  a  new  intere8t  to  the  diHtH»very  of  new  elements. 

There  are  undoubtedly  others  Htill  undiscovered.  Let  u»  hope 
t?    '    '  t  one  may  nynie  to  light  in  the  New  World,  and  that 

V  have  our  own  particular  element,  a.s  Fmnce  and  Nor- 

wiiy  and  llermany  have  their.'**. 

It  \»  obvicm«  from  wliat  I  have  already  i5aid  that,  to  Udl  what 
things  arw  made  of,  is  not  so  tuimjih*  a  matter  an  it  might  at  fimt 
ftppeor.  The  best  amiwer  we  can  give,  in  any  caHe,  i»  lamentably 
}p.....*...T,.tcf.  But  there  is  another  nide  t^>  the  8ubjeet,  one  of  fnKci* 
ij  terest.     Let  me  endeavor  to  ilhn^trate  thi>i  by  meanH  of 

I  pie.    It  ha**  long  b«*i*n  known  that  there  are  two  »ub- 

d  n:»i*piH:!tively  glueoHe  and  levuloi^e,  which  are  made 

0f  the  t<iime  element.H,  viz,,  carbon^  hydrogen,  and  oxygen,  in  ex- 
«-  -n  by  weight.     Not\inth?<tanding  the  fact 

til  :—*  have  exactly  the  same  compoHitioD,  they 

bmvti  miirkcMlJy  ^Ufferent  propertiea  Chemistry  abounds  in  »imi* 
Uu*  nxample^i.  To  account  for  thene  fact^,  chemists  xni^jx^xe  that 
the  parta  of  which  the  two  Hub^ftances  an^  made  up  are  arranged 
diiFerently,  An  immense  amount  of  work  ha8  been  don©  during 
lb  -  *    'f  century  with  the  objiH't  of  rear  1  '  '  is  eon- 

%  I    is  caU»*d   the  runsiiiution  of  ^  ntntlft^ 

and  ilie  riMuIts  reatdied  in  this  field  have  lieen  hrilliant  in  the 
liighf  *  *  *n*e.  By  methods  uf  the  moi^t  refined  character  the 
ch«m  -day  is  t*nabled  to  enter  int-o  the  innermost  re<;es?«i-ij 

€*'  s  and  trace  out  the  connections  which  exiist  betwe**n 

ti*  ..  I*  ....tiot  parlH.  Many  of  the  most  compk*x  c<imi>oundi» 
fmrnd  in  nature  ha\©  tliua  been  studied,  their  constitution  deter- 
II  tjave  in  nmny  eiises  been  devij^ed  by  which 

ti.  ,,i  1  in  nature  cim  be  built  up  in  the  chemical 

Imbiirat^irv  without  tlie  intervention  of  the  life  prcx'e^s.  Among 
r  tion  I  If  'igo.    Thin 

i  ,  r  a   loii.  <»affled  all 
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effort»  to  determine  \U  constitution ;  but,  finally,  tlmt  prfr»f«»»  of  ejt- 
perimenters,  Baeyer,  of  Munich,  succeeded,  and  ind  mIajt 

manufactured  from  inert  matter  ;  and,  though  tl^^-  -  -"-r^ 

article  can  not  yet  mic^easfuUy  compete  with  tK  :ii 

the  plant,  it  is,  in  my  opinion,  simply  a  question  tif  liuiv  w1j«u  ilio 
occupation  of  the  plant  will  be  gone. 

The  subject  of  the  constitution  or  gtructure  of  chemical  cma* 
pounds  at  p)resent  rtK*eive8  more  atteati<»ri  fmm  v  tii 

than  any  other,  and  this  luvs  been  the  case  ever    -..   . 
came  to  te  a  science*    Great  progroHs  han  been  miide«  po  \ 
within  the  pfist  twenty  or  thirty  years.    In  thi^s  f  '  '  l 

the  elements,  to  which  I  have  already  referivd,  \v 
tions  have  been  made  and  verified.    Let  me  here  quote  a  pi 
from  an  address  by  that  eminent  physi  '      '  '         '      '    '  r 

Emil  Du  Bois'Reymoud.    He  says;  ""  1  ki  »- 

ing  production  of  the  human  mind  than  struct uml  chomietry.  To 
develop,  from  that  which  appears  to  the  five  -  ■  i-.-  ..ry\ 

transforniation  of  matter,  such  a  doctrine  as  * 

between  the  hydrocarbons,  could  scarcely  have  been  e^  a 

to  develop  the  mt*chanics  of  the  planetary  Hyntem  tn^v^  *■  n 

of  luminous  ix>ints;  and  Strecker't*  prnliction  of  th»  f 

creatine,  which  was  afterward  verified  by  V*  a 

less  exalted  ajdiere,  was  in  fact  no  smaller  Ui ...,  ,^,, 
discovery  of  Neptune." 

Of  late,  attempts  have  been  made  to  go  t- 

subject  of  structure,  and  to  get  Bome  dew  a«  t-      :,-.  -      :^  1 

the  actual  shape  of  the  minutest  particleB  of  which  all  fan 
matU*rare  Ixdieved  to  be  maile  up.     Acco^^i 
theory,  evei^  kind  of  nuittcr  is  niade  up  of 
tides  called  molecules,  and  these  molecules  are  coucel  \ 
made  upof  Htill  8n    '"  'V        ,"    ^    /  """ 

merely  a  wild  bul 

after  a  profound  «tudy  of  an  immenge  number  of  facU. 
found  that  the  factH  can  be  explained  only  on  ^^^  ' ' 

chemical  compounds  it  is  believe<l  that  the  at 
united  with  one  another  to  form  the  molei^ules^  and 
pounds  are  made  up  of  thei^te  molecul€*8,  w*^  *    ■"•  '■ 
freely  in  the  case  of  a  grvs,  Ie«.s  s*o  in  a  liti 
eolida    Now,  the  problem  of  tin?  chemist  ik  t 
atonni  are  arrange<l  in  the  molt«oule — or  to 
nections  exist  bt^tween  the  atumft,  without  nr 
nt  in  Kpiice.     When  v 
are  almost  infinitely 
id  that  the  Bmalleiit  particJa  uf  nm' 


It  i» 

!n 


to  make  luiy  ntntoment  In  njganl  to  tlK?  wiiy  m  which  the 
atoms  am  connected  in  tho  molecult^s,  Yi^t  this  in  just  what  the 
chemist  of  to-day  does,  and  tho  results  iM'cunipliNhod  by  working 
in  the  way  refeiTed  to  fully  juntify  him.  Let  no  one  to  whom  the 
facta  are  unknown  accuse  him  of  indul^in^  in  uselens  speculation, 
C*  -  !  hypoihf»!«es  am  for  the  iu*e  of  ehemi.sts;  and  m)  long  aa 
th  irljif  ul,  s<  i  long  US  they  It^ad  to  a  clearer  and  (dearer  rec»>g» 

nitioti  of  the  ^eat  truths  of  our  subjei't,  f»o  long  as  they  lead  iia 
on  III  work,  and  llie  ^rience  gnms  in  coni*ei|uence»  it  \^  not  jierti- 
neat  to  remark  that  there  nmy  iHj.sj<ibly  be  a  Haw  somewhere.  If 
there  are  flaws  in  chemical  hyimtheHew,  they  will  Im»  riK*ognized  by 
ebemiiita  themselves  sooner  than  by  others.  Let  no  one  think 
that  jteience  haw  nothing  to  do  w^ith  the  realm  beyond  the  aensesk 
Without  the  aid  of  the  inmginnt ion  there  could  lie  no  sriencei* 
However  Importtint  they  are,  inviH  alone  could  not  constitute  a 
^iivneew  It  its  nece^iiary  tliat  the  relationi«  between  the^  facta 
should  be  discerm?d,  and  t  n<»t  1ji»  <1c jhc  excejit  by  the  aid  of 

the  imagination.    There  i  *ni  few  Ixdder  ilight^s  than  tho«e 

which  |)ertain  to  matters  of  science.  The  greateiit  genius  is  he 
wf:  "      "      f  VK^yond  the  fat^ts,  and  with  the  aid  of  his  imagi- 

Tn^  '  bring  togetle*r  into  a  harmonioiLH  whole  thosQ 

facta  which  ueem  least  connecte<i  But^  it  mu«t  be  rememl>ered»  it 
is  the  imaginaticm  of  the  thoroughly  trained  mind,  kept  in  j^ub- 
JHctiun  by  profound  kmjwlerlgi\  that  leads  to  grwat  results, 

I  have  said  that  nf  late  attempts  have  been  made  to  learn  some- 
tht-  -  -/  tlijv  fihape  of  molecules.  Within  a  few  months  a  remark- 
a)  t\  written  by   Prof.   WislicTenu?*,  of   the  Univerwity  of 

Leifme*  luix  innM*ared,  in  wliith  the  (irtunl  arrangement  of  atoms 
in  the  molecules  is  seriously  and  brilliantly  discussetl.  I  can  not 
ermi  touch  upon  the  contents  of  that  pap>er.  Suffice  it  to  say  that 
c^  mlly  are  profoundly  interested  in  the  arguments  of 

\\ ,  —  ..... ,  jtud  the  subject  is  now  under  active  discussion.  To 
me  it  appears  that  the  views  put  forward  are  well  worthy  of  mo«t 
m^'  What  tlie  outcorm*  will  }k\  nnn«*  run  pn*- 

di'     .  Ht,  the  fact  is  Mignificant  that  clunnistrv  ha  ^ 

iwebod  a  utage  when  8uch  a  subject  can  lie  discussed, 

to  the  front  in  cdu'mihtry  i^^ 
tii  inning  of  this  article  when  I 

ttid^"!  accept  this  statement  as  exprBsedng  half  the  truth."  It 
1f^  '         t  1  .  .1      chemist's  business  t/>  tell  what  things  are 

m  r  half  of  the  truth  is  tlii*<:  it  is  alno  his  busi- 

nm»  t«i  study  the  chemical  aet  itsfdC  In  any  given  ca^^^  he  muj^ 
tin-  '  *:  *^  1  .- t  ..  1,  T  T  -.-  1  *v  *  ,^|j^vn  two  mib^tanci^, 
A  ue  to  forrn  th«»  new 

.  A  B.     H«*  mm»t  study  that  act  of  comV  and 
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ulmost  instantaneously,  this  kind  of  study  is  exceedingly  difficult. 
Nevertheless,  some  j)r()gress  has  been  made  within  tlie  last  few 
years,  and  the  number  of  chemists  who  are  taking  up  wurk  in 
this  field  is  rapidly  increasing.  They  are  investigating  such  mat- 
ters as  the  speed  of  chemical  action,  the  influence  of  mass  uiK^n 
chemical  reactions,  and  the  I'elations  between  the  phenomena  of 
heat  and  electricity  and  chemical  acti(m.  The  best  results  liavo 
come  from  Russia,  Sweden,  and  France.  This  ])ranch  is  f retiuently 
referred  to  as  physical  chemistry.  A  numlxjr  of  IxKiks  tivatin^ 
the  subject  have  recently  appeared,  and  a  journal  devoted  exclu- 
sively to  it  has  Ix^en  staiiied  within  the  past  year. 

Now  that  I  have  begun  to  tell  of  the  achievements  of  chemis- 
try, I  would  fain  continue ;  but,  rather  than  run  the  risk  of  weary- 
ing my  reiirders,  I  will  turn  at  once  to  another  subjec^t,  which  I 
would  gladly  discuss  at  some  length,  but  which  I  shall  have  to 
dismiss  in  a  few  words.  I  think  I  hear  the  remark :  *'  This  is  all 
very  well,  but  I  thought  chemistry  was  a  pra(?tical  science.  What 
is  the  good  of  all  these  refined  investigations  on  the  nature  of  tlip 
elements  and  the  constituticm  of  chemical  compounds  ?  Can  not 
the  chemist  find  sometliing  more  practical  to  work  on  ?  "  These 
questions  are  constiintly  aske<i,  and  it  is  clear  to  me  that  they 
need  answers.  I  take  it  tliat  by  the  word  practical  is  meant  some- 
thing which  has  a  direct  bearing  u]>on  our  every-<lay  lives.  A 
practical  investigation  is  one  that  leads  to  the  establishment  of 
scmie  new  industry,  or  it  is  one  which  leads  to  the  discovery  of 
some  substance  which  can  Ije  used  by  man.  My  i)ractical  brother, 
then,  hcis  no  sympathy  with  the  kin<l  of  work  I  have  ])een  8]ieakiii>; 
of,  but  demands  that  the  work  should  be  of  such  character  as  t«» 
lead  directly  to  results  which  can  be  utilized  at  once  by  mankind. 
It  can  not  ])e  denied  that  there  is  much  that  is  reasonalile  in  this 
demand.  It  is  right  that  the  results  of  scientific  work  should  be 
made  available,  and  that  they  shcmld  l>e  utilized  to  the  fullest 
extent  for  the  improvement  of  man's  condition.  It  is  iniiM)ssiblf* 
to  r)V('restimate  what  we  owe  to  chemistry,  and  we  may  confi- 
d(Milly  ('xi)e(t  even  greater  gifts  in  the  future  than  those  which 
we  liave  already  rectMved.  Every  year  some  new  apjdication  i»f 
chemical  discovt^ries  is  made.  To  whom  do  we  owe  the  iMissibility 
of  these  api)lications  ?  My  answer  is  distinctly:  We  owe  it  to 
those  chemists  who  are  engaged  in  investigations  in  the  tield  of 
])ure  sci<»n(;e.  Everything  that  tends  to  the  perfection  of  the  SiM- 
en((»  of  chemistry  is  of  value  in  connection  with  the  applications 
of  chemical  truths.  The  most  refined  investigation  on  the  most 
abstruse  chemieal  subject  may  furnish  a  link  in  a  cliain  of  argu- 
ment—may be  the  one  thing  needed  to  lead  to  a  roost  important 
generalization.  The  interests  of  the  chemical  industries  and  of 
the  pure  science  of  chemistry  are  identicaL    I  da  not  ask  that  my 


THE  CHEMISTRY  OF  TO^DAT. 


597 


ion  bu  iMJcepted  as  final  evidence  on  this  ijoint.  I  mk  iitl<!n- 
ticiu  to  the  important  fact  that  the  seat  of  the  great  new  chemical 
influHtries  of  the  world  is  that  country  in  which  the  ^eatet?t  atten* 
tinu  is  piii<l  to  pure  chemistry.  Ab  the  result  of  much  ex[H»rieuce 
in  Germany,  it  haa  been  fount!  that  thot*e  chemintH  whu  are  lie«t 
v»*rHtMl  in  the  pure  ncience  are  the  be**t  fitted  to  go  into  the  ^creat 
fiu'torieji  and  coinUi«:"t  tlie  chemical  operations.  Even  in  the  tech- 
•4*1  schools  in  Oermany  the  subjwt  of  chemistry  18  taught  ju«t 
it  in  in  the  univernities,  in  such  a  way  a»  to  ifive  tlic  4>tudcnt  uh 
much  att  i>n8«ible  of  the  pure  dcienea  If  my  prtu^tical  brother 
couhl  make  a  tour  of  the  ^reat  Iab»>rntorie!i  of  the  world,  whether 
in  universities  or  in  polytechnic  8chm>LH,  he  would  tind  that  the 
imbj<*ct»  under  investigation  in  ninety-nine  out  of  a  hundred  of 
h  as  he  would  reganl  a^inahi-^  n^tical; 

ty  the  experience  of  the  world  h  where 

the  mogt  of  this  unprm*tical  work  i«done»  there  the  mof*t  practical 
'  ^-etL    The  testimony  r»f  .  >  '     -        uuminijt  on 

are  therefore  led  to  tin  ii    the  moiit 

unpmctic^il  work  i»  the  most  praetical^-<a  conchn^ion  which  I  am 
irare  will  ntand  the  test  of  the  closest  examination* 

But  I  do  not  think  that  thift  la^t  argument  ih  needt^  to  justify 
Ihe  abstract  chemical  work  of  which  I  have  bc^en  speaking,  Man 
imn  be  imprt^ved  in  other  ways  than  by  miniHteriug  to  his  daily 
bixlily  nee<lH.  H*^  has  higher  net^dn,  and  some  of  those  are  minis- 
tered to  by  eiilargiiig  tlie  w<»rhi  <»f  ideas.  Every  discovery  is  an  ml* 
iiition  to  the  world*8  stock  of  knowledge*,  and  we  are  nJI  gainers 
by  thi^se  discoveric»s.  The  gain  is  not  as  tjingible  a»  the  mat4'nal 
t  it  is  none  the  less  valuable.  I«  not  the  worhl  Ix'tter  off 
1  ^joks,  its  works  of  art?    Take  them  away.     Imagine  thw 

8o  it  is  with  the  results  of  scientific  work.     By  the  aid  of 
ing  towanl  clearer  <  v     i^i- 

ait.    Htopthework,  ith 

must  necessarily  follow.    The  work  must  go  on  entirtdy  independ- 
*'v  of  thr  '^  '     'mr  the  results  can  l>e  utllizt^l  at  once 

't     W*  it     Let  us  work  for  this. 


rosult! 


WAD!   v«r.!y  ;i   purTjriUiit    njij^^t    >'\ 


hi  H  ttn  i*l<?ctni*«t  il' 
Ut  f*rt»Hri!illy  art?  ^ 
-,  bill  to  ' 
1  -.    Thc^for 


iway.     With  hU  mcrgy  praporlv  dir«K^t4Ki,  «  boy  tnrainK  a  handle  caoW  produce 
o  mvkch  hnU  light  lui  wo  ffrt  wiili  afl  otjr  present  cx^fK^ntlitni^.   Tho  wnvtc  U  irorw 
vlieti  »tf  jfut  li^lil  hy  conibu^^iiou  tbim  with  the  dc<'tric  U^hta,  for  thi^o  tb*  iir  M 
'^    i-   *f  '    ^"1     -  '   that  ttr4?  throw ti  utit  cntiMd 

111'    i^  «f  ^rluw-wurmM  nai]  of  jihiift- 

t«bwtMi  9Wi09  i»  pitHlaced  without  wnst^.      Wo  ma»t  Jeam  to  ohtaia  light  wilh 
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GLASS-MAKING. 

Bt  C.  HANFORD  HENDERSON, 

PBOFESBOB  OF  PHT8IC8  AND  CHISnaTBT  UT  TOE  PIIILADXLFUIA  MAKUAL  TBAUmrO  fCDOuL. 

I.— A  PANE  OF  GLASS. 

''C\  CARLYLE ! "  exclaimed  Emerson,  in  his  diary,  at  the  time 
V^   "  Sartor  Resartus  "  was  being  republished  in  America,  "  the 
merit  of  glass  is  not  to  be  seen,  but  to  be  seen  through ;  but  every 
crystal  and  lamina  of  the  Carlyle  glass  shows." 

With  admirable  precision  this  defines  the  proper  function  of  a 
pane  of  glass.  Decorative  art,  in  casting  about  for  new  fields  of 
conquest,  has  too  frequently  induced  a  contrary  feeling ;  but,  after 
all,  a  window-pane  at  its  best  is  something  to  be  seen  through 
and  not  to  be  seen.  It  is  our  means  of  looking  out  upon  the 
world  and  letting  the  sun  look  in  upon  us.  The  more  perfectly, 
then,  it  fulfills  its  function,  the  less  evidence  will  it  bear  of  its 
evolution  from  such  dull  things  as  sand  and  lime  and  soda-cake. 
Our  window-pane  is  transparent  in  all  things  save  its  own  his- 
tory. It  gives  no  hint  of  what  it  is  made  of,  or  how  it  is  made. 
It  is,  indeed,  easier  to  look  through  it  than  it  is  to  look  into  it. 
If  one  look  in  the  right  direction,  however — and  in  America  this 
means  toward  Pittsburgh — he  will  see,  in  the  cluster  of  glass-facto- 
ries which  have  gravitated  toward  the  natural  gas  of  that  neigh- 
borhood, a  side  of  industrial  activity  ix)S8e8sing  much  interest. 
The  brilliant  pane  of  glass  itself  tells  no  stories,  but  the  white-hot 
furnaces  and  pots  of  molten  metal,  the  active,  hurried  figures,  an<l 
the  movements  of  rare  dexterity  that  one  sees  at  these  places,  are 
far  more  communicative. 

They  can  well  afford  to  publish  their  achievements,  for  alx>ut 
few  of  its  material  products  can  the  nineteenth  century  boast 
with  so  much  show  of  justice  as  about  its  window-glass.  It  is 
true  tliat  past  ages  have  produced  quite  as  remarkable  technical 
results  in  othe^r  departments  of  industry,  but  in  this  one  product, 
at  least,  the  present  decade  appears  to  be  unique.  Not  even  China 
and  Egypt,  which  have  a  standing  claim  of  priority  on  all  the 
arts  and  sciences,  dispute  with  the  modern  glass-maker.  His  tri- 
um})hs  are  without  rival. 

Contrary  legends  are  afloat,  but  they  can  be  chased  into  no 
fact.  There  is,  for  instance,  a  story  current  about  the  Queen  of 
Slicba  and  the  wise  King  Solomon  that  quite  put«  into  the  shade 
<*vrii  the  deceitfulness  of  riches.  It  is  related  by  some  gossipy 
clironicler  that,  at  the  time  of  the  famous  visit,  the  royal  audienoe 
was  so  arranged  that  the  queen  and  her  suite  in  approaohing'^ 
I  to  pass  over  a  floor  of  glass  under  which  irara  \ 
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^flwjmmitig.    Piir  the  legend  hw»  it  that  the  w>»a»t 
of  men  waei  decidedly  curit»U!<.      Tlie   Paul    Ptyn  nf  Jt^ni^aloui 
dt?clarf*d  that  the  queenly  viisitor  lHlx>riHl  undtrr  the  dinadvaiitag© 
iif  a  ditfornied  f<K>t.    The  iDgeuuity  uf  the  muuarch,  it  i«  mid, 
suggeHteil  the  device  of  the  simulated  stream,  thinkiug  that  the 
lady^fi  aiLxiety  fur  her  draperiem  would  disclojie  Ui  the  court  of 
Inrael  whelhi'^r  rumor  had  rightly  reporter!  her.    But  thi«  per- 
f.  U  pruhably  attributable  to  the  imatrinati(»n  <if  one  *«ome» 

\ii...    ...  I  r  than  .Solomon*    It  hartlly  HCiundji  like  the  author  of  the 

'*  Proverbs,**  nor  have  we  any  reconl  that  the  lady  ever  repaid 


him  for  hi»  diftcourtesy — a  bit  of  nefrative  evidence*  that  ia  almoiit 
c<incluiiive.  But  at  that  time  go  inhospitable  a  scheme,  even  if 
gerriously  entertained,  could  scarcely  have  bt^en  carrie*!  *>ut.  The 
hondred  and  twenty  t-alents  of  gcild  and  the  very  great  Rtore  of 
»pire?»  an4l  preiritniH  !<ti>ne8,  which  U)  the  queeirH  {*rfH«*nce  in  Jem* 
fuilem  aildetl  thijir  tribute  of  admiration  for  wi«dom,  could  not 
have  pnrchiy^ed  in  any  of  the  mart«  of  the  ancient  world  a  plate 
^'t  ]y  large  and  sufficiently  clear  to  have  nmde  such 

a  .  -    ,  --   ..  i       ible. 

The  tflaasddfiwers  of  the  olden  times  undtmbtedly  produced 
mme    '  '  ^  ^  ,11  8<'arr  '    '  ^n  the 

pnmii  U  in  th«  f  rare 
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and  curious  forms,  a  oonsi(iera])le  fame  before  the  days  of  the 
Roman  supremacy;  but  the  magnificent  sheet  of  glass  through 
which  we  of  a  morning  study  the  signs  of  the  weather,  or  glance 
at  the  t<x>  t<»mptiiig  displays  in  the  shop-windows,  is  a  luxury 
which  we  must  admit  to  be  jwculiav  to  our  own  times.  It  might 
gain  for  us  the  title  of  the  "  ago  of  glass/'  had  not  the  age  alrea*ly 
been  devoted  successively  to  the  genius  of  iron,  of  steel,  and  i»f 
electricity. 

There  is  also  observ^able  a  marked  difference  in  the  spirit  in 
which  the  earlier  and  the  later  artisans  worked.  While  glass  was 
still  a  product  of  some  rarity,  its  manufacture  naturally  <.K*cupieJ 
a  i)lace  among  the  fine  arts  rather  than  among  the  more  common 
industries.  The  early  glass-makers,  in  consequence.  busiiMl  tliem- 
selves  more  with  the  production  of  the  costly  and  the  beautiful 
than  in  tiny  attempt  to  bring  glass  in  its  manifold  applications 
within  the  reach  of  the  poor.  Later  workers,  on  the  other  liand, 
have  shown  the  influence  of  democratic  institutions.  They  have 
found  their  greatest  pleasure,  as  well  as  their  greatest  jirofit.  in 
the  production  of  wares  of  such  utility  and  cheapness  that  their 
market  includes  even  the  very  ix)orest.  As  a  result  of  this  en- 
larg(;d  i)ro(luction,  the  history  of  glass  shows  a  marke<l  increase 
in  quality  and  a  marked  decrease  in  price.  The  interest  ar^justnl 
by  this  progress  is  not  only  technical  and  commercial,  ])ut,  in  the 
case  of  window-glass,  in  a  still  wider  sense  social  and  economic. 
In  filling  the  windows  of  our  houses  with  transparency,  the  glass- 
maker  has  been  a  public  benefactor.  His  })enefaclinn  is  th(* 
greater,  since  tlu^  material  he  supi)lies  is  now  at  the  disposal  ff 
even  those  of  limited  means.  We  hardly  appreciate  the  full  sig- 
nificance of  cheap  window-glass.  It  lengthens  the  day  to  the 
dimensions  assigned  by  Nature,  and  permits  one  to  enjoy  the 
sunshine  of  out-door  life  without  exposure  to  the  inclemencies  of 
the  weather.  These  are  substantial  contributions  to  the  public 
health  an<l  well-b(»ing.  At  no  previous  time,  we  Ixdieve.  rouM 
the  dwellcTS  in  northern  climes  introduce  into  their  homes  ^o 
many  s(|uan»  feet  of  sunlight  for  so  little  money. 

It  is  tlu»  purpose*  of  the  present  article  to  offer  a  brief  glimpse 
of  some  of  the  ])rocesses  involved  in  the  metamorphosis  of  the 
crude  materials  into  a  serviceable  pane  of  glass.  As  the  ojiera- 
tions  are  actually  carried  out  in  tlie  arts,  the  attention  of  the  on- 
looker is  constantly  distracted  by  the  flame  and  glare  of  the 
f urnac(\^,  the  ])assing  an<l  repassing  of  re<l-hot  glass,  the  clouds  of 
steam,  and  })uffs  of  dust  and  smoke.  He  comes  away  from  the 
fartory  with  an  impression  limited  to  the  more  si^ectaoular  feat- 
ures (»f  the  proc(»ss.  Of  necessity  he  is  quite  oblivious  of  a 
hiin<lre<l  details  of  which  it  is  very  necessary  that  the  glass-maker 
should  be  distinctly  sensible.    In  making  this  visit  by  deputy,  it 
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ia  ptiiptrntMl  that  little  moif*  sthall  bf»  seem  than  fall8  to  the  lot  of 
f  ht'  fli-^h-and-blooil  vi^ittjr.  It  i»,  iK-rhajw,  wisc^r  that  tho  unoertain 
light  anil  the  ^*ti*am  ami  Mnoku  ifhnll  ht*  ix*nnitttHl  to  rovtT  with 
their  convt^nieiit  matitlu  tlu»:^e  ttHL'hnical  tk^laiU  thitt  wouM  fail  to 
attract  general  iiittTuut.  In  sucli  matttL»r«  it  i»  uncoinfortablu  tc> 
have  ytiur  guide  too  knowing  if  he  iuHi^ts  cm  shikring  all  hiu 
kniiwletlge  with  you. 

To  define  glaan  phyHically  would  Iw  a  HUpfrfhiouB  task. 
Every  ont>  i»  informcAd  of  its  hardneHB  and  iu>lidity,  A  Herien  of 
aunoyiiiif  accid&ntH  ban  ih>nu>nRtratHd  beyond  doubt  its  exct^Mling 

iitt^rn  that  result  frofu  8uch 
i  inrjiliniis,  nr  wifliout  rrtruliir 
cryjttalUno  form. 

To   *    '         ■  rial  chemicaily  may  btiusa  unnecessary.     It 

iu  an  innt  HilicatLvs — that  ii*  to  say,  of  mixtures  of 

fdlicic  acid  with  the  luiftea  Boda,  pota.*ih,  lime,  magnesia,  alumina, 
imn.and  b  juI  Con^idt^ring  that  wti  are  to  lie  non-terhnicab  tbii*  ig 
ratb*»r  a  funnidabb^  list,  but  it  must  not  V)0  thought  that  any  onu 
f^liusi  rontaiuH  all  of  the<st)  ingredients^.  Every  true  gla^^  eouMiMta 
of  at  leaHt  two  metallic  ba8e«  united  with  the  «ilieie  arid,  and 
generally,  by  virtue  of  the  imjmritit^H  of  the  erude  material,  trat^es 
of  Reveral  mora  So  we  have  grown  into  the  habit  of  designating 
the  different  kinds  of  glann  by  the  uameB  of  the  two  pre<bu!nnant 
lMUMf«i.  Wimbiw  ghi8H,  f4>r  intitanee,  i»  known  a.s  a  Ume*8oda 
gIfLMK:  table  rrystal  a,H  a  lembp<itaM.sium  gta,^?*,  ant|  8o  on  tli  rough 
the  liift,  Thi«  6<yst4>m  of  nomenclature  i»  ojii^n  to  the  objection 
that  the  name  of  tlie  pro*iuct  and  it»  comiHwition  do  not  corre- 
spond in  all  the  gbisj^-producing  countries,  but  th<*se  tix*hnical 
discrepancies  aoem  unavtudable.  The  physical  propertiei*  of  the 
glMaa  follow  vet 3r  clouoly  it«  chemical  constitutiom  Many  of  the 
»it  '        '  '  iug  are  entirely  infusil>Ie  alone, 

hi  I  ites,  are  quite  manageuble,     Tho 

wetghl  of  the  gla««i  i»  al^o  dire<^tly  dependent  ujxin  the  metallic 
Kt  *       *     V  -V       ';(;!  is  rombin(Ml.     Cryst^d  i>4  mmle  heavy 

\j\  'Mvindow  ghu<js/having  (»nly  ligbt  liases 

in  tifl  make-up^  ha^  a  rM)rTe^]Kmdingly  snudl  weight.  It  is  little 
u^.._  *i.  ,,    *..  ,  ,^..1      I  ,]f  Wiji^f^  fi^  lif^avy  a«  water.     Each  chemi- 

Cii  al  counterpart, 

in  »pit€%  however,  of  the  relative  cheapness  of  glannware,  w© 
have  still  a  pane  of  glass  for  the  rich  and  anot^  *•  *  r  thf>  poon 
Both  prodnet«,  the  pUtf  and  the  sheet  glafts,  ha  Tially  the 

t  they  differ  very  mucb  in  tl***  purity  of  the 
,  and  in  the  method  of  fabricatiniu  Of  recent 
yeafH  the  tmprovementa  in  the  mAUufacHure  of  nheet  ithi»^  have 
b  *  it  i.i  n        ^  f  uild- 

ii3  us  in 
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,  tiia  proce8J»e»  of  manufaetare  by  which  the  Iftttc^r 
gliMfi  ig  prodoeefl  have  been  so  far  p<*rf©cted  iJmt  its  xim  is  now 
|»*  I     '      '  V  who  would  hitherto  havti  thought  them.Helves 


Uti  lU 

A  Itiird  form  uf  windi»w  glass,  the  Ho-calkKl  crown  glas^.  mxii^i 
al       *  (1   for  the  titikt"  of  complelimi^**.  thdugh  it  has 

\v  I   iniportaiice,  aiul   less  iu  America  than  in  EiiK* 

lautL  BtJth  aheet  and  cmwn  ^hiss  owe  their  ori^n  to  the  bh)W- 
er*  ^ -- ■  flu  Though  they  are  h^s8  brilliant  than  the  plate,  tlieir 
11.  f  fabrit  ation  are  much  more  intcre8ting»  >tince  they  in- 

voivw  a  far  greater  amount  of  manual  dexterity  *»n  the  part  of 
lht»  artiiauifet.  It  is,  indieil,  difficult  to  know  which  lo  admire  the 
mt»n^  tho  chmnistry  or  the  physics  of  tlie  operation ;  the  nicety 
1^^  oh   the  glass<maker   r^  the   proportions  of   his 

ch...-^  J  as  to  produce  this  bt.i...,,  ..iy  clear  substance,  or  the 
skill  with  which  he  subsequently  hanrlle^  the  finished  glass  aLd 
ailapta  it  to  our  nsen. 

Shwt  gla8s  forms  the  window-pano  of  tho  multitude,     Tlie 
po0Mtbtlity  of  making  it  of  eiccellent  quality  and  in  large  sizes 
is  dn*      '  ly  to  the  substitution  of  ganeous   fir  sc>lid 

foeU  ug  our  numerous  American  industries  has 

been  00  bent^iited  by  tlie  titilijsation  of  natural  gas.    European 
sheet  glass  was  up  to  this  time  unquestionably  superior  to  our 
omn.     A  larger  experience  and  m<»re  apj>roved  furnaces  made  it 
pn^^bkvfor  the  foii»ig«  manufacturers,  and  particularly  those  of 
Pp... .     ...1   f^  '  nunu  to  solve  with  grenter  succesH  the  knotty 

pj  .d  with  glass-making.     In  nnuiy  places  they  had 

mI  tutefl  gas  for  coal,  and  obtained  the  luippiest  rt^sulU*. 

\V  .^.l  s.i.  ...Vfjut  of  natural  gas  the  position  of  the  American  i»rcK 

ducor  was  suddenly  changed.  He  had  at  his  command  the  must 
d*  ami  one  that  was  at  the  same  time  very  cheap 

»L  ,  , ,       ,..,v  free  from  sulphur.    As  a  result  >•♦*  >-'**n  equalod 

and  now  imrpassi^  his  transatlantic  rivals. 

i:  ^    - 

rily  settled,  there  retnftin  many  other  substantial  difficulties  which 

led.     From  the  r.  '   '       of  the  <  i     '         i* 
M  "f  the  tinisiit*(l  I  ;,the  gl>i  ^-r 

must  tie  alert  ami  intelligent.  It  is  a  very  easy  matter  simply  to 
maker  glaf^    Sarv*  •     -  h     1     ^.^  ^^,j  jy^^nj  ,1^^.  |j„,  ^^^^\y    t  -     -^f^ 

atf>r<M.    But  ?<»  1  ^ghiss  thai  isclenr,  ti:  t, 

r  iiulales  the  purest  w»t4.^r  of  a  mountain-Mream — 

11  ''*"^  *  Mtience,     From  Itt.*^*— »..^  t..  ..»,J  i\...  ».^^». 

t*  and  delicate  ni 

!ss.  the  "  iij 
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cally  a  definite  chemical  compound,  tlie  proportions  in  which  the 
ingredients  of  the  "  batch"  are  mixed  vary  in  every  establishment. 
Sand  is  the  basis  of  the  operation.  It  is  the  coniniercial  repre- 
sentative of  silicic  acid.  With  this  are  mixed  lime  and  alkali 
(either  carbonate  or  siili)hat^  of  soda,  or  both)  in  sufficient  quan- 
tity to  furnish  an  easily  fusible  mass  that,  on  solidifying,  shall  U* 
both  clear  .and  transparent.  There  is  very  wide  range  in  the 
choice  of  materials.  The  purest  grades  have  the  dis^idvantage  (»f 
costliness,  while  the  inferior  glass  has  the  equal  disadvantage  uf 
commanding  but  an  indifferent  price.  Between  these  two  consid- 
erations swings  the  balance  of  expediency. 

Whcm  the  batch  has  been  made  up,  it  is  melteil  in  large  clay 
crucibles,  or  glass  pots,  as  they  ai*e  commonly  callKl. 
The  manufacture  of  the  pots  is  the  most  ttnlious  and 
exacting  process  connected  with  glass-making.    It  is 

one  of  the  few  industrial  opera- 
tions in  which  machinery  luis 
not  been  able  to  supersede  man. 
A  mixture  of  raw  and  bunitnl 
fire-clay  is  employed.  It  is 
necessary  that  this  should  lie 
prepare<l  with  the  greatest  care. 
Once  a  day  for  at  least  four 
weeks  the  mass  must  be  turntnl 

TnK  Operatioh  of  '*  Mabvbr^kq."  _  ,      ,    .  -. 

and  worked,  in  order  to  get  it 
free  from  air  and  give  it  the  proper  toughness.  ¥ov  this  knea<l- 
ing  i)rocess  no  tool  has  l>een  found  equal  to  the  bare  f(K)t.  There 
are  a  warmth  and  an  elasticity  about  it  that  l)etter  than  any- 
thing else  dev(»lop  the  required  plasticity  in  the  clay.  Ban*- 
footed  men,  pacing  up  and  down  in  lead -lined  troughs,  pre- 
sent a  very  ])rimitive  industrial  picture.  The  impression  is  not 
removed  wh(»n  one  goes  up-stairs  and  watches  the  transformation 
of  tills  nnich- worked  material  into  crucibles.  The  hand  hen» 
<)('cupi(»s  the  place  tliat  the  foot  does  below- stairs.  By  equally 
slow  stages  the  crucil)hj  is  built  up.  First  the  bottom  is  fornie<l, 
a  circular  slab  about  four  inches  thick  and  some  forty  inches  in 
<liamct(»r;  then  the  sides  are  gradiuilly  rai.sed,  a  little  addition 
being  made  each  day,  until  at  the  end  of  alnnit  six  weeks  the 
work  is  (•()ni])h'te(l,  and  a  heavy,  tub-shaped  crucible  is  the  result. 
ileanwhile  the  incom])l(»ted  walls  are  kept  constantly  coverwi 
with  (lamp  cloths  to  prevent  premature  hardening.  The  temper- 
ature and  humidity  of  the  work-room  are  also  objects  of  unremit- 
tinic  attention.  But,  though  the  crucible  has  now  taken  form,  and 
its  mntcM'ial  been  under  treatment  for  more  than  ten  weeks,  it  is 
not  yet  ready  for  the  trial  by  fire.  Several  months  must  pass  be- 
fore it  is  ctmsidered  sufliciently  dried  to  withstand  even  a  prelimi- 


d) 
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nary  healtnjt.  When  the  time  como»,  this  in  done  very  cautiously 
in  a  111  tie  funiaec^  specially  cuuHirticted  fur  thii  par|>0!s*t.  Huru  the 
li*mi>i*rHtuni  is  ^n<luully  riii>^o(:l  to  tliiit  of  tlio  nirltiug  furuare. 
Thr  tnini*fi*r  fr<»m  tho  onu  to  tht'  uthor  is  iM.*cunipliMli»'«l  an  rapiilly 
an  pdi^ible.  Th«.^  intiTior  i>f  tht*  crurilile  in  then  j^laactMl  with  a  lit* 
ill*  inultvii  gla^st^^^,  and  thi'  vi^i^sel  in  ready  to  lend  xi^^lt  U\  thn  trans* 
furtnation  ut  the  ojiaque  into  tht?  trauH[mrent.  After  a  variable 
t#  I  rvitude,  whose  length  in  tutally  ui*[ire(lii-tahh%  the  cruci* 

bit    ^  succumbs  to  the  tonibiuetl  attm-kn  of  ht^at  and  tdienitcal 

acii(»n.  and  muBt  be  replac^etl  by  a  fresli  one. 

VV*  I  ai<  tlie  fuel,  tlj«»  nH*l t  in jj:  furnace  U  ii  very 

frimpi^  I  -ists  i»f  a  plain  rectungular  floor  or  heiirth, 

nrhic-h  ftupiK>rt8  from  eight  to  ten  crucible*^  two  abreast*  On  eaeh 
«de  c*f  the  furnace  tliere  I.h  a  st^rie»  i>r  round  op.  iving  hc- 

04^M  to  ea<di  jwjt.    Arches  at  the  end  permit  the  on  of  the 

rre«h  crucibles  and  the  removal  of  the  exhausted  ones.  The  chinv 
uey  is  placed  in  the  center,  the  i^w>  V  Imitted  at  each  end. 

The  air  necessary  for  conibuntion  i*i  lii  i  by  pai*fiin^  through 

chambers  in  the  base  of  the  furnace.  It  ynW  not  l>e  nec^essary  to 
go  into  any  further  details  of  construction,  for  if  one  will  simply 
inta^n<«  a  white-hot  iipartrnent,  jM»rhaps  forty  ftH*t  long»  eight  fin  t 
w"  Mix  feet  high,  with  i\n\  crucibles  of  molten  ghiss  stand- 

ings •  "  '  ..orimst  on  the  lloor^  and  half  iis  many  openings  im  each 
lide,  hif  will  have  a  sufUciently  vivid  picture  of  the  nieltinj^  fur- 
nace of  a  glasS'fac*tory*  The  batch  is  introduced  into  the  cruci- 
bles in  small  quantitii^  at  a  time,  and  then  patiently  coaxed  into 
l|  pmpur  degree  of  tiuidity.  When  the  last  (Mirtion  is  added,  a 
M  goej*  with  it,  for,  however  jmre  the  crude  ma- 
.  ,     I.  re  i«4  always  sufficient  iron  present  to  give  tin? 

ghi«s  a  icre«niish  cast.  Arsenic  is  a  favf>rite  bleaching  agent  It 
«i  f     '  "  '     H  higlier  oxiflo.     In  s<ii  '  %- 

liM  lesc  i»  use<l  for  this  purj  a 

the  least  excess  gives  the  glass  a  pinkish  color,  and  it  is  ahso 
thought  U}  make  its  transparency  lesjs  durable. 

Style  dominates  even  8<»  apparently  an  unmodifiable  thing  as 
window  glass.    Some  years  ago  a  slight  excos8  of  manganese  was 
imphiyetl  intentionally.    It  was  tbought  that  the  mistress  of  the 
bfin^«— or  her  tlaugbters— lookcnl  the  prettier  when  seen  through 
^  d  window-panes,    Thi,^  deciilnlly  pink  glasn  may  atill 

W   . ...  ..i  not  A  few  of  the  older  houses  in  our  Eastern  cities,    Ita 

tii«  b  occrasionally  revived  hy  some  emergeticy. 

Ti  -  the  I  heinisstry  of  the  process;  the  remainiDg 

©iierai -      ^    rely  iihyssical. 

Aft4fr  the  contents  of  the  crucibles  have  become  thorougldy 
fr-    '  '    ■  "   ^  •  *         -      ^^tin^  is  L"  '  ' 

iln  less  li»|'i  i4 
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reiwly  for  the  proceaa  af  gatherini?,    Tlio  imimritii<»  fl 

the  Jill r face  of  the  "metal  **  are  f 

lis  thf*  housewife  doe«  with  her  jul  l  :      . ,    v  ....  ...      . 

originally  put  into  the  furnace  a  fire-clay  rin*^  win*  pl.n 

buttom  of  it,  and  now  floatii  <»n  the  bath*     '■ 

scum  fn>m  the  ioterior  of  this  ring  the  k 

clear  surfM?e  frora  which  to  draw.    The  blow-pipe  which  he 

is  Bim  ply  a  wrought*  1    !      *         '       ?  '        '  i     ' 

at  one  end  with  a  m*'         ,  A 

is  thickeneil  and  somewhat  flared*  after  thi?  inantier  of  li  ir 

This  is  dipped  into  the  molten  metal,  and  when  withdrawn  iirmg^ 


with  it  a  small  lump  of  glass.    By  a  dexterous  Itirn  of  tli#* 
tliis  plastic  mass  is  formed  into  the  sluipe  of  a  srmmer 

Theilijip"  is  several  times  ^  ^         *' 

mass  of  g  ^  to  the  end  of  1  i      -^ 

of  double  thickness  is  to  be  made,  at  least  four  or  I 

are  necessary.    It  is  at  the  final  dip    '    '  '*         *^ 

skill  is  called  into  rcqui>^itjon*    It  ] 

ho  seemingly  toys  with  bis  blow-pipe.     \ 

is  done  with  a  purpose.    Tb^  t-         **  - 

lis  the  result  of  successive  - 

into  a  state  of  perfect  h(  i 

glass  added  is  made  to  r<  ...,*.  .-  .,     ,. 

ball  is  then  brought  almost  t^^  a  lii^iiid  n 

to  fall  from  the  plpi^    In  b.'Sj? 

rO!lHi>    Km    ltihT       T!\     :i    rfinilc    fur 


hi 


throws  thf?  fold  of  glans  into  a  spiral  form,  and  fto  works 
if  to  the  inid  of  tbf^  maas.  This  leaves  a  fierfectly  clear  and  mini* 
plastic  ball.  The  pijie  i»  now  withdrawn  from  the  furnara  and 
taken  to  an  open  woiMlen  mold,  or  trough,  whi*ro  tho  glii8$(  i» 
furmed  into  a  i>ear-8hap4-**l  hhish.  The  mold  18  kept  con^tiuitly 
wei,  to  prfvent  it»  bunnng.  Tliv  watur,  in  contact  with  thii  red- 
hot  gla»8«  aH!*ume8  tins  ttpheroidal  condition,  and  look«  like  so 
many  globules  of  mercur>\  Tlie  gatherer tJ  duty  i^  now  at  an 
end*  and  he  returns  to  the  melting  furnace  to  rejwat  the  opera- 
tions of  gathering  until  the  cruciblps  are  emptied  of  their  con- 
tent.**.  The  blow-pipe  and  its  red-hot  burden,  meanwhile,  have 
\h***u  tnlvon  in  charge  by  the  Idower. 


Attaciuw  TMm  ••  FOIITT, 

On  the  continent  nf  Eun^pe  the  ^mo  fumaco  is  generally 
for  tmth  melting  an<l  bluwing.  but  in  England  and  America 
it  haa  been  founrl  more  advantageom;  to  employ  ^eparute  furnacei*. 
They  an*  very  similar  in  conKtruction.     The  blowing  fumai^en 
hjivi«,  however,  iJomewhat  larger  side-openings^  and  the  ga«,  in- 
«rt<iail  of  !ir*ing  intnxluced  at  the  ends,  is  burned  direc-tly  under 
tli  i>r  bluw-holes.    The  furnace  rimply  provides  an  in- 

U:u^    ...   ...     hnmber  for  controlling  the  temperature  of  the  glaKH 

under  manipulation.  On  each  side  of  the  furnat'e^  and  directly  in 
front  of  the  blow-holc*8,  there  i^  a  wide  platfonn  built  over  a  eel* 
lar,  or  pit,  pc*rhai)s  ten  feet  tk*c^p.  Long  openingn  in  this  platf<rrm 
nm  at  ri^ht  angles  to  the  furnaae,  and  i>i*rmit  the  blower,  when 
ODcanion  demands,  to  swing  hiit  pipe  and  its  bunion  in  the  }iit 
beneAth. 

The  dicet-glaKM  factories  of  Pittsburgh  are  e(iuippt»d  a*  thor- 
ori   '  '  liny  in  the  world.    The  ili vision  of  labor  is  everywhere 

car  -   the   extreme.      Kiich  man 

knows  how  U^  do  a  particular  thing,  ^      [ 

and  doe«  it*    The  blciwer,  f^r  in^tar  \       S  * 

into  whose  handi*  the  red-hot  ba,  •       • 

_1  I  '       A    t  1     •  FoMir«o  Till  **No««/* 

glass  ha«  juM  been  consigtKMi,  ih  ^uji- 

p**-'"'  '  I ...  cv  little  or  nothing  aljout  the  other  oiierations  involved 
ii»  ar*    He  lK»giti»  at  a  certain  jHunt.  and  leaves  off  at  a 

01 1  ill  with  which  lie  eibx*t«  hi8  pari  in  the  many 

tr  '  retl  in  the  genesis  of  a  pane  of  gla^n  is,  how- 

fv  i\re  in  a  process  nowhere  devoid  <»f  interast^ 

m;£  is  to  gra#^p  the  pi|>e,  and»  with     '      '     *     '  i^lass 
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l)Oj%  with  its  disproportionately  thick  bottom,  has  been  replaced 
by  a  beautifully  *jyiri  '  ^  '  ,  tli*^  rfmjte  of  an  enormous 
test*tabe.    But  it  ocuu  ^       _     is  that  the  glass  flows  a  little 

too  freely,  and  there  is  danger  of  the  yides  of  the  tube  becoming 
too  thin.  To  avoid  this  result,  the  blower  throws  his  tube  into 
the  air  whenever  he  finds  that  the  glass  is  too  liquid,  and  thus 
pormitg  it  to  settle  back  upon  itself.  As  the  tube  by  this  time  is 
about  five  feet  long,  in  addition  to  the  length  of  the  pipe  itself, 
ooo  can  readily  fancy  that  this  apparently  i)layful  toss  requires 

h  skill  and  miiscle.  It  is  a  fine  sight  to  watch  the  graceful 
ni\v  which  thei*e  brawny  fellows  accomplish  it. 

When  the  tube  has  been  formed  to  the  satisfaction  of  thu 
bl  »ud  it  requires  a  surprisingly  short  time  for  the  whole 

ot  -:.-..  —he  allows  it  to  become  comimratively  cool.  He  then 
thruHis  the  rounded  end  into  the  furnace,  blows  into  the  mouth- 
piece  of  his  pipe,  and  quickly  covers  the  opening  with  his  hand. 
Pre^entlj,  a  slight  report  is  heard,  like  a  mild  explosion.  The 
confined  air,  expanding  with  the  increasing  temperature,  has 
bt  ^<>le  in  the  end  of  the  softener!  tube.     Resting  his  pi jr^  on 

a  -  '^nt  suiqjort,  and  still  keeping  the  glass  in  the  furnace, 

the  blower  gradually  r<*tat4:^s  the  tulje.    Under  the  influence  of 

trifugnl  force,  the  hole  grows  larger  and  larger,  until  the  tube 

omi^  an  open  cylinder.  It  is  then  quickly  withdrawn  from 
tho  furnace  and  permit t-ed  to  de{»end  into  the  pit  bt*neath  the 
platform.  When  the  plastic  edgt»  passes  to  a  cherry  heat,  the  cyl- 
inder may  be  taken  away  without  danger  of  getting  out  of  shape. 

The  blower's  part  is  now  finished.  After  a  moment's  rest,  he 
has  another  pipe  in  his  hand,  and  is  repeating  his  heavy  labor, 
Hin  WAirt^  are  considerably  larger  than  the  salary  of  many  a 
^^  •  or  divine,  but  the  sf»r\ice  for  which  they  are 

pa  -  Ik  kind  that  it  makes  a  man  grow  old  very  early, 
'Rii  wmem  muscular  exertion,  and  the  high  t^miperatur©  at  which 
it  *  '  '  '     3ve  t-o  either  health  or  1*  v, 

Tj  ,  .  >«  a  rule  there  are  few  i- 

tlooji  that  can  withstand  for  any  length  of  time  the  quickly  alter- 
nating heat  ancl  chills  to  which  the  glass-blower  is  daily  subject 

The  cylinder  just  laid  aside  is  now  cold.  As  sixm  as  tho  ncvk 
and  \\b  attached  blow-pipe  are  separat^xl  from  it,  a  red-hot  iron  is 
paased  along  the  interior  surface  from  end  to  end.  A  piece  of 
cold  iron  applieil  to  any  part  of  the  heated  line  makes  a  complete 
longitudinal  crack.  We  have  now  before  us  a  perfect  cylinder, 
oiien  at  bcjth  ends,  and  cracked  from  end  tx>  end.  It  has  only  to 
he  irone<l  out  into  a  flat  sheet  to  be  n>ady  for  service  as  a  pane  of 
glass^ 

The  ironing  proc6»  is  carried  out  in  a  separate  building,  in 
what  ts  known  as  tho  laying-in  furnace.  The  case  with  which  it 
TBI-  sxn?.— 39 
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is  accomplished  is  one  of  the  triumphs  of  modem  glass-making. 
In  this  dei^artment  particnlariy,  the  merits  of  natural  gas  are  each 
day  more  apparent.  The  hearth  of  the  laying-in  furnace  is  circu- 
lar, and  is  divided  into  a  number  of  sectors  by  fire-clay  bridges. 
It  is  made  movable  about  a  vertical  axis.  As  it  rotates,  the  dif- 
ferent sectors  of  the  hearth  pass  through  as  many  separate  com- 
partments of  the  furnace,  the  temperature  of  which  may  be  varie<i 
at  pleasure.  The  first  compartment,  the  laying-in  oven,  is  only 
moderately  warm,  and  permits  the  glass  cylinder  to  l)ecome  gnul- 
ually  heated.  It  is  then  carried  by  a  partial  rotation  of  the 
hearth  into  the  next  compartment,  the  laying-out  oven,  where  the 
heat  is  sufficient  to  make  the  glass  plastic.  A  large,  flat  stone 
occupies  each  hearth-section  and  forms  the  ironing-board  upon 
which  the  cylinders  of  glass  are  to  be  smoothed.  In  the  hiviiig- 
out  oven,  the  crack  in  the  cylinder  is  brought  uppermost.  Under 
the  influence  of  the  heat  the  glass  gradually  unfolds,  until  it  lies 
open  on  the  stone  like  a  sheet  of  rumpled  jmper.  In  the  succeed- 
ing compartment — the  flattening  oven — ^the  plastic  sheet  is  made 
perfectly  smooth  and  flat  by  means  of  a  moist  block  of  wood  on 
the  end  of  a  long  iron  rod.  The  cylinder  has  now  disappeared, 
and  in  its  pbice  there  is  a  pane  of  red-hot  glass.  One  more  turn 
of  the  hearth  carries  the  glass  into  the  compartment  known  as  the 
dumb  oven,  where  it  gradually  cools.  It  is  then  brought,  by  a 
final  movement  of  the  hearth,  to  the  entrance  of  the  annealing 
leer.  One  whole  rotation  has  now  been  ac<3omplished,  and  the  cir- 
cuit is  complete.  Meanwhile  other  cylinders  liave  been  put  into 
the  furnace  and  are  in  different  stages  of  the  flattening  process. 

The  operation  of  the  furnace  is  continuous,  and  speedily  trans- 
forms the  cylinder  into  a  sm(X)th  sheet.  But  still  it  is  not  ready 
for  use.  Wore  the  glass  removed  to  the  air  immediately,  it  would 
bo  much  too  brittle  for  service.  It  must  first  go  through  the  pro- 
cess of  annealing,  or  gradual  cooling,  before  it  can  iK)ssess  any 
durability.  In  the  improved  "  rod  leer  "  the  hot  glass  is  received 
at  one  end  of  a  long  brick  chamber,  and  in  thirty  or  forty  min- 
utes it  is  automatically  discharged  at  the  other  end,  nearly  or 
quite  cold.  Where  gas  is  used,  the  glass,  just  as  it  comes  fn^m 
the  leer,  is  beautifully  clear  and  brilliant.  It  could  scarcely  l>o 
more  so  had  it  been  washed  with  hot  water  and  dried  with  linen 
— the  process,  we  believe,  by  which  madam,  our  hostess,  secures 
such  a  glittering  display  on  her  table.  The  sheets  are  at  once  cut 
into  proper  sizes  and  stored  away  in  suitable  wooden  frames. 
The  process  of  manufacture  is  completed,  and  only  the  service  of 
the  glazier  is  needed  to  put  the  pane  in  place,  and  so  inaugurate 
its  luminous  mission. 

Strange  fancies  attend  the  visitor  as  he  wanders  through  the 
silent  warehouse.    He  loses  himself  amid  the  possible  pictnres 


wbich  these  wiutlow-panos  are  destined  to  confront.    Perhaps  the 

•  '     "  '  '    of  the  wind  and  the  sun  comes  hack  t^u  him*    Tht^  cloak 

1  one  in  all  it«  fury  could  not  toar  oflF  is  gladly  thrown 

nmde  when  the  other  exerts  its  power.    The  same  with  our  pane 

of  glaRS*    It  is  to  re|:>el  the  rougher  i^torms  and  winds,  yielding 

pfts^^ige  only  to  tht^  guntler  t^lemt^nts.    Sunshine  and  moonlight 

mro  to  filtiT  through  it,  and  back  of  it  pleasant  fireside  pictures 

on.4  f-,  ;'roup  themselvo8»    But  the  imagination  i«  nut  always  so 

he*  ;   darker  possibilities  obtrude  themselves  as  well.    The 

p  IS  of  want  and  wretchedness  are  also  there,  and 

"ti.    ..«..--.  J    *.  -uuxer  is  glad  to  turn  away  from  them  all,  and  paiis 

out  of  the  opea  door  book  again  into  the  world  of  reality. 


yA*, 


The  mani^facture  of  crown  glass  posseeses  considerable  histor- 
ical interest,  but  little  beyond  that*  Within  the  past  few  years  it 
hAi  lieen  brought  into  some  prominence  again  from  its  growing 
nao  in  deeoratire  windows.  It  posdessea,  it  is  trua^  a  brillianey 
lurli  lor  to  that  «  *    '  '  iss,  but  the  small  size  and  un- 

|iiai  ne8s  of  the  i  i  able  do  not  permit  it  to  com- 

pete snecessifully  with  the  generous  dimensions  and  remarkable 
ttniformity  of  the  glass  now  dominant  In  mode  of  fabrication 
the  crown  glass  proceeds  precisely  as  the  sheet  up  to  the  time  of 
l»lowinqr;  at  this  point  the  two  processes  diverge.  The  ball  of 
seml-plostic  glass  on  the  end  of  the  blow-pipe  is  fashione<I  into  the 
fthftpe  of  a  cone^  as  the  result  of  successive  rollings  on  a  table  of 
metal  or  stone,  known  as  the  *'marver/*  The  process  itself  goes 
ftder  Ihe  name  of  *^  marvering/^  The  apex  of  the  cone  forms  the 
led  '^  bnllion*pointw'*  By  blowing  into  the  mouth-piece  of 
&ts  pipe,  the  blower  expands  the  glass  into  a  «mall  gb  ♦be.  This  is 
aQbsQqQenily  enlarged^  care  l^ng  taken  that  the  bullion-point  is 
always  kept  in  line  with  the  pipe.    The  globe  of  glass  is  then 
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flattened  into  something  the  shape  of  an  enormous  decanter.  The 
bottom  is  very  flat,  and  has  the  bullion-point  exactly  in  the  cen- 
ter. The  pipe  and  its  ungainly  burden  are  now  permitted  to  rest 
horizontally  on  two  iron  supports.  In  the  mean  time  a  second 
workman  has  gathered  a  small  lump  of  glass  on  the  end  of  his 
iron  rod,  or  "  ponty,"  and  by  pressing  it  against  an  iron  point 
forms  it  into  the  shape  of  a  tiny  cup.  This  is  fitted  over  the  bull- 
ion-point of  the  glass,  and,  as  they  are  both  hot,  soon  becomes 
firmly  attached  to  it.  The  glass  has  now  two  handles,  but  one  of 
these,  the  blow-pipe,  is  speedily  separated  from  it  by  means  of  a 
sharp  blow.  The  open  neck  which  is  thus  exposed  is  known,  in 
the  glass-maker's  parlance,  as  the  "  nose."  It  gives  its  name  to 
the  furnace  where  it  is  subsequently  reheated.  During  this  oper- 
ation the  ponty  is  constantly  and  rapidly  revolved.  The  nose 
gradually  expands  under  the  combined  action  of  heat  and  centrif- 
ugal force.  The  opening  grows  larger  and  larger  until  the  glass 
assumes  the  shape  of  a  typical  crown.  This  appearance,  however, 
remains  but  an  instant.  One  sees  in  its  place  a  brilliant  circular 
plate  of  glass  whose  shape  is  only  maintained  by  continuing  the 
rotation  of  the  ponty  until  the  plate,  or  table,  as  it  is  now  called, 
can  bo  placed  upon  a  flat  support.  The  ponty  is  then  detached 
from  the  bullion-i)oint  by  means  of  shears.  The  mark  that  is  left 
is  known  as  the  bull's-eye.  The  tables  vary  in  size  from  a  few 
inches  in  diameter  up  to  six  feet,  but  this  latter  dimension  is  ex- 
treme. After  annealing  they  are  cut  into  panes  by  means  of  a 
diamond.  The  loss  involved  in  the  operation  more  than  counter- 
balances the  admirable  brilliancy  of  the  material.  At  the  present 
time,  the  circular  tables,  just  as  they  come  from  the  annealing 
oven,  are  being  used  in  decorative  windows  with  the  most  excel- 
lent effect.  Frequently  the  glass  is  tinted,  or  else  it  is  left  color- 
less itself,  and  the  bull's-eye  is  either  shaded  or  opalescent. 

The  window-pane  of  the  rich  is  commonly  plate  glass.  Of 
the  three  varieties,  this  is  by  far  the  most  desirable  in  every- 
thing except,  it  must  be  added,  the  price.  Though  similar  in  com- 
position to  the  sheet  and  the  crown  glass,  its  fabrication  is  carried 
out  upon  a  totally  diflferent  principle.  Instead  of  being,  like  them, 
the  result  of  the  blower's  breath,  the  plate  glass  is  cast  into  a  flat 
sheet  and  then  ground  and  polished,  a  process  of  manufacture 
which  at  once  accounts  for  its  expensiveness.  The  best  practice 
to  be  seen  anywhere  in  America,  if  not  in  the  world,  is  at  Creigh- 
ton,  some  twenty  miles  north  of  Pittsburgh.  It  is  near  the  well- 
known  natural-gas  district  of  Tarentum.  There  are  a  number  of 
large  establishments  in  this  country  where  plate  glass  is  manu- 
factured, but  the  Creighton  plant  enjoys  the  reputation  of  pos- 
sessing the  most  favorable  economic  conditions  as  well  as  the  beet 
equipment. 
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In  the  seloctton  of  the  crude  materials  great  care  is  tak^i  to 
secure  purity*  The  melting  is  carried  out  in  large,  open  pots,  the 
fu  '  '^        ^'  in  their  construction  from  those  already  de- 

Si  :  .  I leir  greater  size,  and  in  the  substitution  of  iron 

doors  Uuod  with  tilea  for  the  customary  gathering-holes,  Whian 
the  melting  is  complt*ted,  the  door  nearest  the  pot  tu  be  emptied  is 
oponi^d,  and  a  two-pronged  fork,  mounted  on  wheels,  is  inserted 
into  the  furnace.  The  prongs  fit  into  depressions  in  the  sides  of 
the  melting* pot,  and  thus  secure  it  in  a  tirm  grasp.  The  pot 
of  molten  metal  is  then  removed  from  the  furnace  and  ciirried 
on  a  low  truck  to  the  casting  tabk\  At  Creightoij,  the  casting 
house,  containing  furnaces,  tables,  and  annealing  ovens,  is  G50  by 
IW  feet,  about  four  times  as  large  as  the  famous  JuUk  of  Saint* 
Gobain  iu  France,  ittid  nearly  double  the  size  of  the  British  casting 
boose  at  RiiveD^^head,  The  captM:ity  of  the  American  works  has  re* 
OOilUy  buen  greatly  increased,  and  several  new  plants  established  in 
different  sections  of  the  natural-gas  territory.  The  casting  tables, 
tbe  most  important  pieces  of  apparatus  in  a  plate-glass  works^  are 
nineteen  feet  long,  fourteen  feet  wide,  and  seven  inches  thick* 
Eacih  is  ]  •  r  '  '  i ;  1  iron  roller,  thirty  inches  in  diameter  and 
fifteen  ft  ♦  ,     of  iron  on  each  side  of  the  table  afford  a 

bearing  for  the  r<:»llers  and  determine  the  thickness  of  the  plate  of 
glftSft  to  b*3  cast.  The  rough  plate  is  commonly  nine  sixteenths  of 
mi  inch  in  thickness  ;  after  polishing,  it  is  nnluciMl  to  six  or  seven 
sixteen ths*  The  casting  tables  are  mounted  on  wheels  and  run  on 
a  tr^ek  that  reaches  every  furnace  and  annealing  liven  in  the 
building.  The  table  having  been  wheeled  as  near  as  ixjssiblu  to 
the  oieUing  furnace,  the  pot  of  molten  glass  ih  lifted  by  means  of 
a  crane,  and  its  cont<uits  quickly  poured  on  the  table.  The  heavy 
iron  roller  is  then  i^ossed  from  end  t*i  end,  spreading  the  glass  into 
»r  of  uniform  thickness.  Tlie  whole  ojK*nition  of  ca.sting 
ly  occupies  mjoro  time  than  it  takes  to  describe  it.  Such 
moTsment  is  made  with  almost  nervous  rapidity.  Few  industriee 
offer  suc]^  "  *    1  lay  as  the  pouring  of  the  molten  glass. 

One  t^h  *)re!  it  is  so  very  brilliant 

In  contact  with  the  cold  metal  of  the  table,  the  glass  cools  rap- 
idly. As  soon  as  possible,  the  d<x>r  of  the  anne^iling  oven  is 
opened^  and  the  plate  of  glass  introducetl.  The  fl<x>r  of  the  oven 
is  on  the  same  level  as  the  casting  table,  so  that  the  transfer  can 
l»cor •  ' --^^ly  and  quickly  made.  Wlien, after  several  day^s  the 
out  of  the  oven,  its  surface  is  found  to  be  decidedly 
:i.  A  small  quantity  is  used  in  this  condition  for 
*  .her  purposes  where  strength  is  required  without 
,  It  is  known  in  the  market  as  rough  platen  Tbe 
ie  glass,  ho^^  -  groun'  lied,  and  pol- 

ivi^  the  esT„    „  „Laent.     '1  of  the '^  Lall 
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men'*  ends  with  the  production  of  the  rough  plate.  Its  next 
guardians  bear  the  name  of  "  grinders/'  These  confer  upon  the 
glass  the  property  of  transparency.  The  grinding  is  accomplished 
by  means  of  rotary  grinding  machines,  the  abrading  material 
being  common  river-sand,  dredged  from  the  Alleghany.  Several 
million  bushels  are  annually  required  for  this  purpose.  The 
plates  are  firmly  fixed  on  rotary  platforms  by  means  of  plaster  of 
Paris,  and  rotating  disks  are  so  arranged  that  they  cover  the  entire 
surface  of  the  plate  at  each  rotation  of  the  platform.  Small  jets 
of  wat<?r  keep  the  grinding-sand  constantly  wet.  But  such  treat- 
ment only  removes  the  rough  exterior ;  the  smoothing  is  accom- 
plished by  means  of  emery,  finer  and  finer  grades  being  used  as 
the  process  proceeds.  The  final  polish  is  given  by  means  of  rouge 
(carefully  calcined  sulphate  of  iron),  which  leaves  the  glass  per- 
fectly smooth  and  ready  for  use. 

Many  doubtless  remember  the  time— not  so  very  long  distant 
— when  such  a  t^ing  as  American  plate  glass  was  totally  un- 
known. It  all  came  from  France.  But  we  have  discovered — much 
to  our  satisfaction — that  quite  as  good  plate  glass  can  be  made  at 
home  as  can  be  brought  from  across  the  water.  Some,  not  as  cau- 
tious as  ourselves,  say  that  the  home  product  is  the  superior. 
Certainly  the  demand  for  it  increases  about  as  rapidly  as  new 
factories  can  be  built  to  supply  it.  The  joint  product  of  the  two 
Creigliton  plants  is  nearly  two  hundred  and  fifty  thousand  square 
feet  per  month,  or  about  seventy  acres  of  plate  glass  a  year !  It 
takes  some  eleven  hundred  hands  to  turn  out  such  a  product  as 
this,  and  its  value  is  reckoned  in  the  hundred  thousands.  Nat- 
ural gas  is  used  everywhere  throughout  both  works,  displacing, 
perhaps  six  thousand  bushels  of  coal  daily.  Among  other  duties, 
it  supplies  steam  for  engines  of  probably  not  less  than  three 
thousand  aggi'egate  horse-power.  The  new  factory,  some  miles  to 
the  east  of  Creighton,  will  have  a  capacity,  when  completed,  of 
three  hundred  thousand  square  feet  of  glass  a  month.  We  should 
hesitato  to  introduce  so  many  figures,  remembering  the  general 
aversion  to  statistics ;  but  they  will  present,  better  than  anything 
else,  a  just  conception  of  the  magnitude  of  the  operations  con- 
nected with  a  large  factory,  and  will  perhaps  dispel  the  notion— 
if  such  exist — ^that  we  are  still  largely  dei>endent  upon  French 
dexterity  for  our  supply  of  plate  glass. 

Such,  in  brief,  is  an  outline  of  the  three  processes  by  which  a 
pane  of  glass  may  be  produced.  Each  day  it  becomes  more  per- 
fect, until  now  there  seems  little  further  to  hope  for,  unless  it  be 
that  the  glass  might  lose  some  of  its  readiness  to  break  into  pieces 
on  the  least  provocation.  Our  windows  are  already  as  large  as  we 
care  to  have  them,  and  so  clear  that,  every  onoe  in  a  while;,  some 
unlucky  soul  ignores  the  fact  that  the  window  has  any  glass  in  it 
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Sncb  flftitory  ma  this  encourages  the  glass-maker,  in  a  double 
mnm^  to  renew  his  effort«»  It  assureij*  him  of  a  continued  de- 
mil!  '  *  '  Mat  his  window-pane  has  fulfilled  its  highc 
fttJi  i^  bet?n  seen  through,  without  being  seen. 


SOUTH  SLAVIC  MOON-MYTHS. 
Bt  d&  FRr£DRicn  a  kbaoss. 

THE  South  Slavic  i>eoj)les  have  a  number  of  popular  songs  re- 
citing with  nuuiy  variations  the  theme  of  the  wedding  of  the 
%\xn  or  the  mmm  with  the  morning  »tar  or  dawn*  The  relative*  of 
thoBe  1^  8  also  play  a  part  in  the  wtnlding  processions,  and  j 

ftppofir  \ ... .   .,..iy  as  the  nuptial  dignitaries — Saint  John,  the  thun- 
derer  Elias,  and  the  holy  Vii^gin  Mary.    The  story  runs  along  so 
hat  one  can  not  tell  by  reanoni!'  f  by 

uion  of  thi^se  higher  beings;  in  f  ,  ,i  its 

oleiuma^s  it  is  quite  obscure.    But  the  learned  mythologist  t'tai^ily 
doeis  a^^  h  all  din  1     '  '      and  api  '       '  "      '         '  loa^j 

'tiona  \s  greatehi  Lction.     i  ^        iwn* 

from  Qrocian,  Roman,  Indian,  Oermanic,  or  Lithuanian  mythol- 
og}^        '  ^ho  thing  is  dona    The  stereotyped  conclusion  of  the 
^myi  -is  is  drawn  to  the  effect  that  a  pt?ople  that  entertains ' 

guch  Bpeeulationii  must  have  formerly  had  a  high  degree  of  cult- 
ure, and  have  been  of  equal  birth  with  the  oldest  civilized  nations. 
The  ftn*iwi*r  to  such  talk  is,  that  the  stories  of  these  sun  and 
rmooti  V,  \  have  no  sup]K»rt  in  the  faith  of  the  people,  and 

are  in  ji-   ,.  v  consonant  with  their  other  national  and  religioug 
notionji.    Certain  fables  are  inde^xl  appealed  to,  that  tell  how  tho 
h  of  Ills  eviT-vanisIiing  love,  inquin^s  in  turn  of  tho 
:,  :he  suu-mothcr,  and  tlie  uioonMuother*    But,  to  ac- 
[fOdpt  these  In  explanation,  we  have  to  pass  off  as  si3ecific^ly  Slavic 
VwhAl  \-        ^'  '  all-world  story,  and  in  which 

bcro  i-  int  of  the  South  Slavic  super- 

iftitton. 

It  is  n^»t  ,ii''T.^-;.:-;i,i'_,-  t,,  r,H:.arvo  that  there  is  ;■        •••      •  ,,,  \^^  <^\,^ 
matter    Wiii]*'  sh»j  p'vj»,ilar  thinking  is  oftei«  A  tak^s 

poetry  for  truth,  real  misapprehension  exists  only  individ- 

uals, and  the  popular  mind  takes  a  fixed  direction.     r.A.iiuinatioii 
of  the  songs  in  which  these  moon-marriages  are  mentioned  will 
■  show  tliat  they  are  exclusively  lyrics  or  short  songs,  such  aa  ar<! 
^mmg  by  the  processions  at  the  bringing  of  the  bride  from  the 
ital  home,  or  which  greet  her  as  she  enters  the  house  of  her 
^  spoug<«.    The  significance  of  the  part  played  in  them  by  the  stare  i 
^xplaintKl  ^v  the  Dormlar  custom  of  giving  to  the  weddincr-sTic 
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particularly  to  those  who  have  anything  to  do  with  the  ceremo- 
nies, pet  names  by  which  they  are  called  till  the  affair  is  over,  A 
stereotyped  name  for  the  bride  is  Danica  (the  morning  star),  and 
for  the  groom  Sunce  (the  sun)  or  Mjesec  (the  moon).  The  prin- 
cipal groomsman  is  addressed  as  Saint  John ;  the  god-father  as 
Elias ;  the  first  bridesmaid  as  Mary ;  and  the  other  guests  usually 
receive  names  of  flowers.  The  three  chief  personages  after  the 
bridal  pair  have  generally  the  stereotyped  name  and  a  newly  bor- 
rowed pet  name.  Evidently  a  poetical  expression  rules  in  these 
affairs,  by  which  the  figurative  characterizations  of  the  higher 
spheres  of  the  sky  have  been  adapted  to  the  transferred  names. 
Among  the  more  than  a  hundred  songs  of  this  kind  we  cite  one 
from  B.  Petranovic's  collection  of  Servian  popular  songs,  which 
relates  how  the  suitor  wakened  the  passion  of  his  sweetheart : 

**  The  morning  star  said  angrily  to  the  moon, 
Where  have  yoa  tarried,  mj  bright  moon,  so  long? 
Where  have  70a  tarried,  where  have  70a  Idled  the  time? 
Where  I  tarried  I  idled  no  time : 
We  were  eating  for  70a  a  sapper  of  sweets ; 
We  saw  for  70a  a  maid  as  handsome  as  pearl ; 
Her  hair  was  fragrant  with  sweet-smelling  blossoms — 
Oh,  would  that  the  flowers  were  for  me ! 
Then  jealoos  anger  possessed  the  morning  star, 
And  she  speeded  in  rage  over  the  clear  Bk7.'* 

The  poetic  imagery  is,  I  think,  i)erf  ectly  comprehensible.  It  is  of 
common  application  in  popular  verse.  Let  us  recollect  that  every 
literature  of  the  kind  has  only  a  comparatively  limited  stock  of 
comparisons  and  figures,  and  that  it  is,  therefore,  obliged  to  make 
a  narrow  means  suffice  for  all  occasions.  It  does  not  readily  waste 
its  poetical  material,  and  it  is  turned  from  its  course  only  when 
the  occasion  is  an  extraordinary  one.  Metaphors  drawn  from  the 
stars  are  still  in  full  vigor,  but  find  their  complete  adaptation 
only  in  poetry.  But  there  is  not  a  trace  of  mythological  mys- 
ticism in  it. 

It  may  be  observed,  in  explanation  of  the  popular  faith  about 
the  moon,  tliat  tlie  people  regard  its  regularly  recurring  decrease 
and  increase  wholly  according  to  the  apparently  good  or  ill  work- 
ing of  its  phases  upon  the  fortunes  of  man  and  the  world  Of  the 
phenomena  themselves  they  have  no  settled  opinion,  although 
some  incline  to  accept  a  fable  which  is  peculiar  to  the  Croats  on 
the  St^iermark  border  as  a  popular  myth,  I  prefer  to  regard  it 
as  a  part  of  the  apocryphal  folk-lore  of  the  middle  agefi^  or  per- 
haps as  of  German  origin.  Saint  Elias,  as  the  national  aaint^  krd 
'^^  ^^  highest  mountains,  lends  it  his  name  only  to  saye  ilio  Mrid 
xm  ridicule.  It  runs : 
10I7  Elias  once  had  a  long  leisure-spdlt  • 
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iralkiBg,  Coming  to  a  small  bay,  liu  sat  down  and  rested  ther^ 
far  three  days,  till,  getting  hungry,  he  began  to  catch  crabs  and 

them.  He  relished  them  so  well  t\&  to  eat  up  nearly  all  there 
W*.  But  God  would  not  let  this  come  to  pass,  and  therefore 
lutsetl  a  great  wind  that  took  the  saint  up  into  the  air.  He  trav- 
eled through  space  for  three  days,  and  reached  the  moun  In  the 
night.  Here  the  saint  was  punished  by  having  to  hK>k  down  into 
tiie  0W  all  the  night  long  and  see  the  crabs  grow.  Then  so  great 
]iti2igi»r  came  up<m  Elias  that  he  bit  off  piece  after  piece  from  the 
moan  and  swallowed  them ;  and  if  Gocl  the  Lord  had  not  becm 
graciaus  enough  to  order  the  moon  to  increase,  tJie  saint  would 
have  died  of  hanger  after  eating  it,  and  have  fallen  to  the  earth 
and  been  broken  into  a  thousand  pitH.!es,  Yet  Q<xi  sjmrc^d  him 
and  transpIanUni  him  to  the  moon;  else  he  would  have  eaten  up 
all  the  crabs  in  the  sea,  and  at  another  time  would  have  had 
only  empty  disappointment.  Thus  the  moon  decreases  and  in- 
creases according  as  the  saint  eats  or  fasts. 

If  we  divcvst  the  fable  of  its  unessentials,  which  may  be  set  to 
the  account  of  some  unknown  poet,  there  is  left  a  feature  of  in- 
ternational folk-lore,  viz,,  that  sins  have  to  be  eatpiated  in  the 
moom  As  in  Oennan  su]>erfttition,  so  also  in  that  of  the  South 
Slavsy  the  man  in  the  moon  is  a  desecrator  of  the  holy  Sabbath 
rest.  Sometimes  he  is  a  wood-cutter,  sometimes  a  blacksmith* 
The  story  reads  that  a  wood-cutter,  having  stoleu  some  wood  in 
the  forest  on  Surhlay,  was  condemned  to  be  a  wcxwlHlestroyer 
in  the  moon  for  all  eternity.  He  can  be  seen  at  full  moon,  some* 
times  with  an  axe  in  his  hand,  sometimea  with  a  bundle  of  sticks 
on  his  back. 

Another  version  tells  that  tliere  was  once  a  blacksmith  who 
knew  how  to  make  skeleton  keys  with  which  one  could  open  any 
lock,  and,  because  he  did  this  on  Sundays  and  holidays,  was  con- 
demned to  work  forever  in  the  moim.  It  may  lie  in  deference  to 
the  eoQception  of  the  ghost  of  Frau  Mictlwoch,  who  was  punished 


for  desecr  »  holy  day  by  f|  that  a  is  some* 

timee  rob  for  a  man  in  th  The  H  also  find 

a  spinner  there. 

A  maiden  was  accustomed  x<^  >\An  lait-  ^ti  S:ifurnay  in  the 
moonlight  At  one  time  th»:i  m-w  uiuou  uu  tht  *^ve  of  Sunday 
drew  her  up  to  itself*  and  since  then  she  has  sat  in  the  moon  and 
spun.  And  now,  when  the ''  gossamer  days  '*  set  in  late  in  the  sum* 
mer,  the  white  threads  float  around  in  the  air.    These  threads  are 


thes] 

Tl 

and  li 

it    lu 


of  the  lunar  spinm^r. 

is  especially  a  weird  avenger  of  hnmau  arrogance^ 
itniirs,  according?  to  which  things  go  well  or  ill  with 
l1  force  and  a  certain  good-will 
lile  in  Um  wawji  It  la  friendly 
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to  no  one.  The  good  woman  must  not  do  any  sewing  in  the  de- 
crease of  the  moon,  for  the  stitches  will  not  hold  ;  farming-tools 
must  not  be  left  in  the  field,  because,  it  is  believed,  if  they  are, 
crops  will  not  again  thrive  there.  If  an  unbaptized  child  is  ex- 
posed to  the  moonlight,  it  will  lose  its  luck  for  its  whole  lifa  If 
one  points  at  the  moon  with  the  finger  he  will  suffer  from  swell- 
ings around  the  nail ;  and  whoever  spits  at  the  moon  will  lose  all 
his  teeth.  These  beliefs,  too,  are  international.  The  same  is  the 
case  with  the  religious  notions  about  the  new  moon.  Sorceries  of 
every  kind,  to  be  successful,  must  be  performed  on  Sunday  night 
of  the  new  moon.  The  hair  must  be  cut  only  in  the  increase  of  the 
moon,  otherwise  there  is  danger  of  getting  headache.  If  a  person 
returning  home  in  the  evening  sees  the  full  moon,  he  ought  to 
take  some  money  out  of  his  purse,  and  utter  an  incantation  that 
will  make  it  increase  a  hundred  times  during  the  month. 

The  m(.)on  is  also  supposed  to  have  an  influence  over  animals 
and  plants.  Cucumbers  become  very  large  by  lying  three  nights 
in  moonshine.  Trees,  of  which  it  is  intended  to  make  timber  for 
a  house,  must  be  felled  only  in  the  full  moon,  else  some  one  in  the 
family  will  die  very  soon.  Sheep  must  be  sheared  in  the  increase 
of  the  moon,  for  the  wool  is  then  longest  and  most  durable.  Swine 
should  be  slaughtered  at  the  same  season,  when  they  are  at  their 
fattest  and  in  the  most  healthy  condition. 

What  Tacitus  says  of  the  Germans,  that  they  believe  that  cer- 
tain things  are  best  undertaken  in  the  new  moon  or  before  its  full, 
is  also  applicable  to  the  South  Slavic  superstitions.  In  both  Grer- 
man  and  South  Slavic  popular  lore,  the  moon  is  only  a  fetich,  and 
South  Slavic  belief  at  least  affords  no  ground  for  the  supposition 
that  it  is  honored  as  a  divinity ;  and  I  have  no  hesitation  in  de- 
claring that  the  finely  di'awn  speculations  of  SlaWc  mythologists 
respecting  the  moon  are  only  learned  but  vain  dreams. 

We  may  remark,  in  conclusion,  that  i)eapsants  are  wont  to  pre- 
dict the  approaching  phases  of  the  weather  from  the  color  of  the 
moon.  Thoy  have  the  belief  that  the  moon  is  like  a  sponge,  and 
can  instantly  absorb  the  clouds,  and  as  quickly  let  them  loose 
again  to  darken  the  sky.  If  the  moon  shines  silvery  clear,  fine 
weather  is  at  hand  ;  if  it  looks  reddish,  there  will  be  wind ;  and  a 
pale  moon  is  a  sign  of  impending  rain.  Some  believe  that  if  the 
horn  of  the  new  moon  shows  a  little  spot,  the  weather  at  full  moon 
will  be  foul ;  if  there  is  no  spot,  it  will  be  fair  till  the  end  of  the 
month. — Translaied  for  the  Popular  Science  Monthly  from  Das 
Ausland.        

Pbof.  Xehrikg  believes  that  the  dog  is  descended  fh>m  vtriona  itfll-iiiiTiTiBg 
species  of  wolves  and  jackals.  It  is  not  partioolarlj  difflenlti  he  ai^%  to  toM 
jackals,  and  manj  attempts  to  domesticate  wolves  have  been  made  in  ; 
times. 
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COMPETITION  AND  THE  TRUSTS. 
Bt  George  ylba. 

LAST  ftutinnn  I  happonod  to  Bpend  a  few  days  in  the  heart  * 
of  the  Adirondacks^  in  a  aniall  viUago  some  fourteen  miloi'' 
from  the  nearc^st  r*vilroad-«tation*    During  the  stago-coacdi  jour- 
ney  I  found  that  two  of  my  follow*pa45«ougor«  were  commerciaJ 
travoiftrs.    It  wag  gomowhat  8ur|)rising  to  find  them  invading  so 
n>8t  of  civilization,  a  hamlet  at  hi»8t,  both  expunsivti 
*-    .  ^        .1110  of  access.    During  my  stay  thure,  scarcely  a  day 
^paiwed  that  did  not  bring  the  «lio[>ket*per«  a  traveling  t^ilesmanl 
fri'i'       ''  '^     ''>n,  or  New  York.    About  a  month  Ijwfore  myi 

vi.H]'.         ^  .       merchant  in  the  one  straggling  Btreet  of  the 

pliioe  had  been  called  upon  one  morning  by  no  fewer  than  four 
"*  '  kde.    Ccmld  thore  be  any  better  illufdration  of 

1 1  comi>etition  than  this  penetration  of  the  wil- 
di^mi^B  cif  northern  New  York  by  men  who  brought  to  the  tents  | 
And  cottages  (►f  a  minor  health-resort  the  latest  fashions  in  dry* 
1  goods  and  millinery,  the  mr>st  recent  products  of  mill,  refinery, 
^and  cannery,  mmauces  frc^sh  from  the  press?    And,  conjoinixl 
with  the  very  palpable  benefits  of  conipetitive  enterprise,  were  not 
ltd  wastes  and  burdens  as  clearly  exemplifif*<l  ?    While  that  far- 
^j^way  village  was  much  advantagcHl  l)y  the  keen  rivalry  to  supply 
Its  wants,  the  efT-^T  f :  t-.  ^»  .-nr..  it^j  buniue^  were  ccrtxiinly  nut  ode- 
fttely  repaid, 

a^i>  M>  Huiiili  a  vil^  1  of  sevornl  storei,  ] 

wou.  _  .. :         1 1  but  one  or  two ;  th    -      hicfly  bought  from 

llocal  makem  of  cloth,  plows,  stoves,  and  wooden-ware.    Near  by 
Iwewou*'         *  *     '  *1  perhaps,  if  til       V 

rare  n<  ice  a  year  the  ^ 

itore-kee|K*r  would  go  to  the  nearest  large  trade-center^  New 
"  '    T      '  New  Orleans^  and  buy  goods  r -^  for  the 

X  months,     RailiTJa^ls  and  the  *  iient  of 

im  manufacturing  have  changwl  all  this.    Small  local  cloth- 

reaver-    ^ —  ' ^  -^%  and  siMm^  have  disapp<tan>d,  for  produc- 

i«  T  ible  unh*«?8  conducted  on  a  vairt  sc^ale,    A 

cmployB  a  thousand  operatives  inst«»ad  of  a  hun- 

. ,.. ,    ;     ; ,  iiLi  «"|t|ip^  110J  launch  a  modem  foundry  demamU 

the  capital  of  a  lira    The  price  of  a  staple  article  such  aa 

Lpapdr  is  now  quuttd  to  hundredths  of  a  cent,  and  -  ive 

rprofi^-nmi^nns  become  that  in  certain  gigantic  11..-    ..        iiey 

con  :  V  in  what  a  generation  ago  were  deemed  waste  prod- 

y  *      '  ^  ;ilgt  n0^  j5nd  their  dividend  in 

ie  brni  .way.    From  cotton-seed,  until 


no 
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recent  years  accounted  worthless^  does  the  8<^nth«*rn  planUvr  de- 
rive a  goodly  proportion  of  liis  gains;  and  \v^  of  ma 
nitude  in  industrial  concemis  tends  to  minimi-     ;.,;   ^  .  -  of  ma 
agement  and  to  promote  the  economies  <Iue  to  the  «liYi>4ton  of 

labor,  we  see  a  coustautly  ^o\\niig  specialization  of  v,    A 


few  years  ago  combs  formed  part  of  a  gt'nt^nd  vari 


asxAb 


r 


turned  out  by  an  India-rubber  factory ;  now  two  larRe  cotuuems 

exclusively  devoted  to  combrmain  '  i     '  '      '        '    le 

American  demand.     Immense  fat      n 

ware,  fitted  up  with  costly  and  ingenious  machinery, has 

ated  the  small  local  shops  which  used  to  t*       '  *  .^ 

and  custom  shoemakers  and  tailors  aro  ^. 

stant  encroachments  of  manufacturers  whose  wared  m^ 

wholesale  at  the  lowest  limit  of  cost    Low  f  •*         l  *     * 

ened  production,  have  created  large  new  li 

example,  in  the  inexpensive  pianos  and  reed-orgatui  la  bo  found 

to-day  in  the  homes  of  all  but  the  poorest. 

Every  commercial  traveler's  trim  sample*case  bearB  witness  to 
the  progress  of  a  hundred  arts  and  sciences  <  1  to  increoae 

the  supply  of  a  luxury,  to  make  articles  of  •. .  ,  j  aay  uae  better 
and  cheaper.  Every  can  of  peaches,  every  quire  of  pApeTp  er^ry 
yard  of  cassimere,  testifiers  to  some  new  achicveii  •         '  oititiy 

and  skill.    Does  some  alert  miud  in  the  grei^t  arn^,  •  nila 

earu  by  serving  devise  some  new  and  better  way  of  maniifaf^tuw, 
transportation,  distribution  ?   Rivalry  qui  ^V  *     -  -r    *  ^j. 

out  the  length  and  breadth  of  the  land,  ti  a 

this  unceasing  economization  of  human  effort  the  railroafls  haY« 
borne  a  leading  part.  Markets  no  longer  menr  '^  ^--  -  ^  ^  ^v 
^oups  of  States ;  the  whole  Union  is  now  o|m  r- 

prising  manufacturer,  no  matter  where  he  esl.i 
and  the  steadily  decreasing  freight -tariffs  of  f^-^ 
not  only  to  the  growth  of  their  business  and  * 
the  detaUs  of  construction  and  o]  ^  iil^o  u» 

which  attends  the  unification  of  ^ . , . .  -       ^  * 

page  scarcely  suffices  to  enumerate  tli 
sylvania  (  ^         ^ 

agement  e  n   ;     ..:     i  :..  i. 

reaching  the  Atlantic  sealK)ardp  span  the 

The  benefits  of  cni  '        ■ 

many  and  conspicuon- 

be  disrc^garded ;  yet  they  are  neither  fow  nor  in 
class  of  them  is  til'      ?    i*      -     ''   ^     ,-    .-v;  ^ 
cent  decmles  U)  ti.. 
been  so  great  a  source  of  public  i 
Kgo  a  we?r  *r   .-    i-    i  ♦>!  and  n 
within  a  t  loom  or 


mpsTffioTA3 
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ftooumtely  adjust  supply  to  demaucl,  and  tlieir  islielves  were  rarely 
tooii«      "     '    '       with  warc^.    To-day,  «o  rupidly  \\u 
mMt-  laoliinory  niultiplied  tho  output  of  i  jJ 

millg,  that  overproduction  v&  their  chrome  case;  and  this  over- 
letiou  lis  in  no  slight  measure  due  to  a  fallacy  mto  which 
le  men  havo  been  led  by  the  rapid  expantiion  of  America's 
railroad  tfjrstem.  Beyond  the  increase  of  market  due  to  new  pop* 
ulaiions  attracted  by  this  erpansion,  unwarranted  expectations 
hare  been  entertained.  The  mei*e  aggregation  of  the  small  dLs» 
tricts  in  which  btvsiness  was  done  in  the  past  has  lxH*n  taken  to 
mean  an  immense  enlargement  of  tht.^  whole  national  demand,  as 
If  taking  down  fences  were  to  augmunt  the  area  c»f  contiguous 
farms.  Railffiad  extension  means  new  rivalr>'  quite  as  often  as 
new  customers*  Woolens  woven  in  Minnesota  now  compete  in 
Massachusetts  and  Connecrticut  with  goodH  of  home  production. 
Ir  from  Tennessee  and   A'  are  to-day  entering 

K'  I  kets  by  virtue  of  freigl  j  nominal  in  comi>ar« 

ison  witli  those  of  fifteen  or  twenty  years  ago*  Now  that  the 
whole  Uni  '  le  market,  calculations  with  re- 

gard to  c*  I   ,  ult  than  ever  lx?fore.    A  geiiora- 

tion  or  two  since  under-mipply  w  i  .  .mmon  liability.  To-day 
opposite  embarrassment  of  overproduction  is  the  business 
's  problem  as  he  surveys  dislocations  of  Industry  as  much 
more  sever©  than  those  of  hw  grandfather's  time  as  the  waves  of 
the  storm-beaten  Atlantic  exceed  the  ripples  of  a  mill-pond.  And 
eril  has  bred  after  its  kind.  Prior  to  187B  Canada  \\ba\  a  low  tar- 
iff; the  protective  duties  enacted  that  year  were  imposed  chiefly 
liecause  of  overproduction  in  the  United  States.  It  was  shown 
that  Canadian  manufacturing  int^^rests  were  demoralized  through 
the  P  ma*le  a  shiughter^market  for  the  surijlus 

«U>ckh    ,  iiotories  and  mills. 

Oompetition''s  systematic  underselling  is  chargeable  with  the 

from  II*'    '        'nm.    C  i -^  are 

ritv  or  n  i  V  of  wli  buv, 

and  Uie  appearance  of  cheapness  easily  deceives  them.  When 
cmci»  ailulteratifm  has  lowered  a  price,  they  rcjrfst  the  increase  of 
it  necessary  to  reston3  a  sound  Mtajulard  of  qtinlH y.    Yet,  as  a  rule. 


it: 


the  gn?at  majority  of  those  who  pnui  ic» 

in^  paHiefl  thereto.    If  a  grinder  of  p  :* 

of  baryta  with  his  white  leads^  his  r* 

If  a  dealer  in  sirup  dilutes  it  wit^ 

in  the  trade  must  practice  the  ^..  .. 

brought  about  by  such  methods  moan  dear  buying.    Especially  is 


ti  are  unwill- 
ing siulphate 
ilo  the  same. 

u  self-ih'fense  others 
ion.    The  low  prices 


the 
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case 
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rliioli  only  reduce  the  cost  of  produclioa  one  fifth ;  and  greed  has 
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not  hesitated  to  dilute  and  falsify  the  drugs  employed  to  assuage 
pain  and  heal  the  sick  and  wounded.  With  this  not  only  the 
intensity  of  modern  competition  but  the  width  of  its  ai'ea  has  had 
something  to  do.  One  of  the  strongest  moral  cheeks  in  human 
nature  is  sympathy  with  suffering ;  but  if  aggravation  of  suffering 
be  remote  in  place,  uncertain  in  time,  and  unpublished,  conscience 
is  apt  to  slumber.  A  druggist  to-day  receives  from  scores  of  fac- 
tories hundreds  of  preparations,  concerning  the  purity  of  which 
he  knows  little  or  nothing.  He  dispenses  them  not  to  neighbors, 
but  to  customers,  who,  from  the  necessities  of  the  case,  must  be 
strangers  to  him. 

Not  only  in  adulteration,  but  in  other  evils  developed  by  com- 
petition, is  the  meanest  man  in  a  trade  the  lawgiver  in  that  trade. 
A  manufacturer  or  miner  imports  cheap  Italian  and  Hungarian 
labor,  thereby  reducing  the  standard  of  living  among  his  other 
work-people  to  the  Italian  and  Hungarian  level,  and  obliging  his 
competitors  to  follow  his  example.  A  few  firms  who  introduced 
child-labor  into  the  manufacture  of  garments  are  responsible  for 
the  shrinkage  in  wages  which  of  late  years  has  steadily  overtaken 
the  entire  seamstress  class. 

Adam  Smith  tells  us  that  one  of  the  elements  of  price  is  the 
higgling  of  the  market — a  pregnant  observation  concerning  one 
of  the  grievous  burdens  of  comi)etition<  We  hear  much  about 
the  frauds  perpetrated  by  those  who  make  and  sell  goods — we 
hear  little  concerning  the  frauds  committed  by  those  who  buy ; 
yet  buyers  and  sellers  are  made  of  the  same  clay,  and  buyers  not 
seldom  grudge  to  pay  a  fair  profit  to  the  men  who  supply  them. 
To  illustrate :  Let  us  suppose  the  firm  of  Robinson  &  Co,  to  be 
makers  of  thermometers,  on  which  they  set  prices  as  just  to  their 
customers  as  to  themselves.  They  are  accustomed  to  sell  a  tenth 
l^art  of  their  output  to  a  certain  New-Yorker.  He  goes  to  them 
one  day  and  says  that,  unless  they  reduce  their  prices  five  per 
cent,  ho  will  cease  to  deal  with  them.  Although  at  a  deduction 
from  the  profit  fairly  their  due,  they  comply,  simply  because  to 
refuse  will  result  in  larger  loss  than  to  submit.  What  one  cus- 
tomer has  done  others  may  do,  so  that  "higgling''  may  for  a 
longer  or  shorter  time  force  capable  and  industrious  men  to  work 
without  wages.  Competition  may  be  dreaded  for  just  as  well 
as  for  interested  mc^tives.  A  new  rival  may  inflict  severe  loss 
through  overestimating  the  business  field  which  he  enters; 
through  cutting  the  jn'ice  of  a  staple  below  cost,  and  making  it 
what  is  called  a  "leader";  or  through  downright  dishonesty  and 
recklessness. 

One  of  the  remarkable  developments  of  modem  competition  is 
in  the  matter  of  its  costly  and  pervasive  methods  of  solicitation. 
This,  in  the  case  of  the  commercial-traveling  system,  has  had 


effocta  good  and  t'viL  While  it  briiiKs  the  latest  jiroducts  of  met- 
ropolitan taste  and  i»kil]  to  tiie  remotest  and  Biuallesi  t>ettl(3tnentfi», 
its  Bi^rviceHf  when  igiiDrantly  and  cliancefally  directed,  as  in 
the  cade  of  the  Adirondack  village,  result  in  waste  and  loas.  An 
agent  of  shrewdne88  and  fidelity  can  exercise  a  very  valuable 
watchfulneH^  over   bis  principars  debtors,  yet  a  sy»teni  which 

d»  to  make  a  **  connection  *'  the  profierty  of  an  agent,  tran.^- 
hie  to  a  new  employer^  is  not  one  to  dinnni»h  the  liabili- 
ticM  mid  carog  of  buisint^s  maiuigement.  But  the  chi^f  evil  of  the 
oversolicitation  which  in  so  common  in  the  undue  (^  f 

crmiit*    While  it  continues  to  bo  a2»  difficult  as  e\*  r* 

ohfttit  U>  borrow  money*  there  is  nothing  eaeier  than  hij»  getting 
credit  ^  *8  worth  in  the  form  of  goods.    WL'  i  old- 

tiiiie  .in  hii*  face-to-fju*e  transactions  \s  bole* 

sale  merchant  or  manufacturer,  explained  why  he  deserved  credit 
when  ho  wanted  it,  nowadays  permiading  pcK>ple  to  take  credit, 
«ven  f*-*r  what  they  do  not  want  and  may  not  jiay  for,  has  become 
a  :  while  the  investigation  of  the  creditability  of  Rrms  h 

tli*  ..♦.,.  uon  of  immense  *' commercial  agencies.'*  A  step  in  the 
ilin*etiun  of  gound  buj^ine^n  organisation  hai$  bix*n  taken  by  the 
employment  of  commercial  travelers  to  a^^crtain  a  demand  bc- 
it  IB  BUjiplitML   A  manufacturer  of  hats  or  straw-gooda  de»ign» 

ariety  uf  styles  for  an  approaching  fteafionV  trade,  and  turns 
OM     "  '      land  no  more*    V  "     '  y 

ill,  .,,;  large  gtock8  of  ^         .  g 

mure  and  more  commi84$ion*merchant«,  or  brokers,  nnbuniened  by 
tli  '     tenaivo  promiisosi  and  the  losses  incidental  to  buying 

fill  .io. 

In  Oreat  Britain,  every  year,  more  than  a  hundreil  million 
dollam*  worth  of  goods  are  distributed  at  n^tail  at  a  k~  t 

Uttlo  exceeding  five  i>er  cent    In  New  England  the  ex|>^  d 

tationa  of  British  co-operation  have  transacted  business  at  an 
iuae  one  half  more,  7*7  per  cent  Retail  distribution  in  Amer- 
probably  co^tn  twenty  j^er  cent  of  the  prices  consximi^rs  pay, 
absence  of  organization,  the  o\  r 

,  4  .,-/.,,*...,  p,n>w.  Conspicuous  premw*-^  ^^>''  i.  ...^ .,  ;it 
ei  renta  to  attract  chance  buyers,    Wiii  »*  decked 

whofie  skill  is  a  n  oking  thu  aiti  of  aoane- 

id  Mag^m^hanic,  ....  , ..,  va  are  filled  with  adroit 
and  reiterated  alluivm«nt«,    Circuhini  repeat  thorn ;  hoardings  re- 


Minor  articles  of  ui^  or  beauty  are  gratuitously  distributed,  to  re- 
'nd  llBat  ev»  11  of  the  II  '  'V  -        ^    ^^ 

ipanj«    \\  1  mBasii  i, 

In  diatmetion  and  annoyance  ?    Otie  of  the  mo^t  promising  fields 
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for  American  business  enterprise  I  believe  to  be  the  organization 
of  retail  distribution,  which,  among  other  economies,  can  rid  itself 
of  the  expense  of  solicitation.  We  have  already  great  bazaars 
which  combine  the  variety  of  a  country  store  by  assembling  un- 
der one  roof  the  special  departments  of  ordinary  city  warehouses: 
is  it  not  possible  to  organize  for  such  marts  stated  circles  of  cus- 
tomers, on  whose  steady  trade  the  proprietors  can  rely — circles 
sufficiently  large  for  adequate  support,  independently  of  showy 
premises  or  other  advertisement  ?  Some  such  organization  could 
offer  customers  lowered  prices  in  consideration  for  their  agree- 
ment to  forego  the  luxury  of  buying  at  random.  Some  such  im- 
provement in  retailing  would  make  it  possible  to  introduce  certain 
advantages  of  British  co-ojyeration  among  a  public  who  prefer 
individual  enterprise  to  board-management.  A  buyer  in  Roch- 
dale or  London  hears  from  a  co-operative  salesman  the  exact 
truth  regarding  the  quality  of  his  flannel,  coffee,  or  gloves.  The 
salesman  has  no  interest  in  deceit,  and  money  is  expended  to  the 
best  possible  advantage.  The  profit  which  attends  this  replacing 
an  antagonism  of  interests  by  an  identification  has  been  remark- 
ably exemplified  in  New  England  by  the  factories  mutual-insur- 
ance companies.  These  concerns  insure  more  than  four  hundred 
million  dollars'  worth  of  mill-property,  at  one  fourth  the  cost  of 
non-co-operative  underwriting. 

Briefly  to  summarize  them,  the  chief  evils  attendant  \xjKm  com- 
petition are  those  which  grow  out  of  ignorance  concerning  what 
competitors  are  doing  in  a  given  field ;  the  excessive  cost  of  solicita- 
tion in  its  various  forms  and  consequences ;  the  absence  of  respon- 
sibility when  business  is  in  the  hands  of  small  firms ;  and  lastly, 
the  immense  tax  commonly  included  in  the  prices  of  retail  sale. 
It  was  in  the  business  of  transportation  that  the  losses  attend- 
ing unrestricted  competition  were  first  severely  felt,  and  first 
sought  to  be  remedied.  Shippers,  by  adroitly  playing  one  line  off 
against  another,  were  able  to  lower  rates  much  beyond  fair  lim- 
its, esix^cially  when  ill-considered  rivalry  or  the  profits  of  promo- 
tion and  construction  had  created  unnecessary  roads.  To  prevent 
the  recurrence  of  costly  and  sometimes  ruinous  tariff  wars,  agree- 
ments Jis  to  rates  were  made — only  to  be  broken  whenever  it  suited 
the  interests  of  any  one  of  the  parties  to  do  so.  This  experience 
at  last  led  to  the  device  of  the  pool,  an  ingenious  attempt  to  ret^iin 
the  beneficial  features  of  competition  while  discarding  its  evils. 
A  pool,  let  us  say,  comprises  four  trunk-lines  connecting  Chicago 
and  New  York ;  their  business  for  a  certain  period  prior  to  the 
formation  of  the  pool  is  ascei-tained  to  have  been  in  the  propor- 
tions of  thirteen,  eighteen,  twenty-eight,  and  forty-one  per  cent. 
Freight  is  then  apportioned  in  these  ratios ;  but  if  the  expressed 
Hnqires  of  shippers  would  vary  this  allotment,  it  is  maintained^ 


!?■ 


nevertlielesft,  by  officers  of  the  pool  known  as  **  ctveners."  When 
a  mco  ^  *  n  of  the  organization  is  diBcnssed.  t\wBe  shippers*  pruf- 
4>rent  i  owing  out  of  the  improved  management  or  ftu.*ilitiu8 

of  M  pnriicular  line,  are  given  weight  in  a  revision  of  ratio«$.  Were 
pooling  agreements  legalized  so  that  their  terms  could  be  enf  orced^ 
Mr*  Fink,  the  first  railroad  authority  in  America,  declares  that 
the  principal  step  t*jward  settling  the  railroad  problem  would  be 

en*    In  the  grtiat  work  which  the  Interstate  Railroad  Commifi- 

n  has  accomplished,  not  the  least  benefit  has  arinen  from  the 
p'  it  ha^  given  to  complaint.    It  is  now  clearly  proved  that 

cu-t  :^:ion8  dread  condemnation  at  the  bar  of  public  opinion^ 
•ad  that  they  often  have  an  un8U8|KK*ted  mnm  of  responmbility 
which  C4UI  be  dir**cte<l  to  curtail  their  abuse  of  power. 

With  a  home  market  si^fe  from  foreign  competition,  with  th© 
isUmdy  swallowing  of  little  fi«h  by  great,  and  the  growtJi  of  these 
from  gnmt  to  greater,  it  wan  only  natural  that  the  polit  y  which 
aiiDGd  to  suppress  what  was  deemed  undue  rivalry  in  transporta- 
tion should  be  paralleled  in  manufacturing  industry.  Hence  a  few 
yaars  ago  we  saAV  associations  begun  to  1x*  formed  among  produ- 
oem  of  iron, steel,  pap^rr,  salt,  and  other  articles  of  prime  necessity, 
all  intended  to  n^gulate  output  and  price-lists.  As  a  rule,  these 
as^x'iations  did  not  work  well.  They  hu^kiHl  the  means  to  punish 
bn^iu^hirM  of  faith  to  which  superior  facilities  or  management 
n  ipt  one  of  Ihe  associatLS,     Some  more  substantial  bond 

u;.,  .  .*..  d  for  if  agri^ements  were  to  be  respected  and  harmony  of 
ioterests  maintained.  Then  arose  the  •Hrust/'  with  its  organic 
ti  '  creation  nothing  short  of  revolutionary*    In  the 

Ui        -, ,  rm  of  *Mrust,"  such  of  the  ctmcerns  to  l>e  affilt- 

aied  OS  are  not  incorpf»rated.  are  transformed  into  joint-stock 
eompanios.    Then  all  the  ct*  >  w  and  old»  transfer  their 

property  to  the  **  trust/*  an  ui i  ,  d  Ixmril  which  represents 

mch  of  Ihe  unified  concerns.  The  trustee  then  exchange  **  trust " 
c*     '"  '       '  *    *    '  "  **     l^asis 

oi  icisod 

by  the  >*oiird  over  all  the  ojierations  of  tho  industry  thus  organ- 
iMd  ;  'H»ery  or  mill  is  enlargcxl,  another  is  closed  ;  territory 

is  ap[  i]  to  each  active  member  of  the  combinatir»n,  output 

is  regulated,  prices  fixed.  Let  us  mark  the  prize  which  tempts  to 
th*-  *  * '  rently  fK?riIous  relinquishment  of  direct  control  of  its 
a]  each  party  to  the  union.     We  can  see  it  best  displayed 

in  the  ciMm  of  the  d  Oil  Trust, 

No  chapter  in  t..  ...riory  of  American  industry  is  more  inter- 
l)8tiiig  than  the  record  of  the  riso  and  progress  of  this  "  trusf 

»•'■  -       ..       -      -    -  ■•--    .  .  ,  ;>: 

"special "  rates  were  tL«n  commouly  granUxI  to  any  shipper  who 
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understood  the  profit  which  lay  in  "  higgling.'*  These  Ohio  re- 
finers handled  an  article  whereof  freight  was  a  large  element 
of  price ;  so,  making  "  special  rates ''  their  opportunity  or  cover, 
they  gradually  succeeded  in  obtaining  enormous  rebates  from 
ordinary  terms,  not  only  on  the  oil  shipped  by  them,  but  on  oil 
shipped  by  competitors.  With  this  infamous  advantage,  the 
growth  of  their  operations  and  of  their  power  was  rapid.  Nut 
many  years  elapsed  before  they  were  able  to  lay  a  pipeage  system 
for  their  oil  at  a  cost  of  thirty  million  dollars,  supplanting  the 
railroad  system  which  had  given  them  their  chief  impetus.  In  its 
struggle  to  extend  and  maintain  its  practical  monopoly,  the  inves- 
tigations of  this  "  trust "  at  Albany  and  Washington  disclose  how 
the  combats  of  swamp  and  jungle  may  bo  repeated  in  counting- 
house  and  exchange.  Violence  and  fraud  were  employed  to 
further  the  process  of  pushing  rivals  to  the  wall.  Clerks  were 
tempted  to  betray  a  competitor's  confidence,  workmen  were  bribed 
to  explode  his  stills.  To-day  the  Standard  Oil  Trust  refines  three 
fourths  of  the  petroleum  of  the  United  States ;  fortunately,  its  in- 
terests chime  with  those  of  consumers,  who  therefore  share  in  the 
benefits  of  its  high  and  compact  organization.  The  field  of  oil 
production  constantly  widens,  bringing  to  market  an  increasing 
volume  of  crude  oil ;  as  the  "  trust "  owns  nearly  all  the  transport- 
ing, storage,  and  manufacturing  facilities  in  the  country,  it  finds  it 
best  to  make  prices  so  reasonable  that  its  sales  may  be  the  largest 
possible.  This  "  trust "  possesses  almost  every  advantage  which 
would  inure  to  a  state  monopoly,  managed  by  eminent  ability  at 
work  for  individual  gain.  It  enjoys  the  immense  saving  which 
results  from  organizing  the  whole  Union  as  a  single  market, 
whose  wants  can  be  systematically  ascertained,  and  as  systemat- 
ically supplied  from  the  trade-center  of  each  territorial  division. 
It  reaps  the  gain  which  flows  from  so  adjusting  supply  to  demand 
that  labor  can  be  given  uniform  or  nearly  uniform  employment. 
which  comes  from  preserving  credit  from  undue  cheapening,  and 
thus  minimizing  one  of  the  chief  perplexities  of  business— the 
estimation  of  risks.  By  unification  of  management,  any  new  im- 
provement in  machinery  or  process  is  introduced  at  once  into 
every  refinery  the  trust  controls.  Mr.  Dodd,  one  of  the  Standard's 
solicitors,  declares  its  profits  during  1886  to  have  been  thirteen  per 
cent,  a  much  smaller  return  than  that  popularly  supposed.  It  is 
worthy  of  note  that  the  Standard  people  are  now  buying  large 
tracts  of  oil  lands,  ])rosumably  with  intent  to  control  the  produc- 
tion of  oil  as  well  as  its  distribution,  refinement,  and  sale. 

Incited  by  the  success  of  the  Standard,  a  great  many  "  trusts  •* 

have  been  formed,  imitating  its  methods  in  endeavoring  to  control 

the  production  of  some  leading  article  of  trade.    None  of  tiiem, 

>wever,  exhibit  the  ability  of  its  management,  or  fhe  aensiflTi^ 


t0Srp£T/TToy  AM>  rsrs  mtrsrs. 
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to  criticigm  and  sense  of  public  responsibility  which  have 
m  standard's  later  history.    These  **  trusts"  fall  in  tho 

tti...-,  ....^  :  ur  clajises — those  which,  like  the  iron  and  steel  tnitii, 
are  fostered  by  a  tariff  which  excludes  foreign  competition ;  thut^ 
like  the  envelope  tniiit,  which  derive  an  additional  element  of  mo- 
nopoly from  patenteil  machinery  and  processes;  those  like  the 
gas  trusts,  which  are  of  guo^i-public  chai-acter,  and  operate  under 
In  •   '         *        •  and  bistly,  those  which,  like  the  S        "     d 

C)  Oil  Trusts,  depend  solely  ti|)on  bk  d 

capital  and  unified  organization  for  their  suprematiy.    That  low- 
*^     tariff  would  abate  the  excessive  gains  of  ** trusts"  of  the 
pr  :  ioned  kind  is  pro  veil  by  the  sudden  rise  in  the  value  of 

their  certificates  on  the  defeat  of  a  national  Administration 
pledged  to  tariff  reform*  In  so  far  as  abuse  of  patent  ■•-^•^  in 
made  auxiliary  to  '*  trust "  extortion,  the  curtailment  or  I  n 

of  such  rights,  when  so  abusc*ib  becomes  a  subject  di  m  ining 
legal  redress.  With  res[iect  to  *HruBt4i •*  exercising  quasi  imhiic 
privileges,  such  as  those  of  gas-supply,  the  remedy  congista  in 
m  1.  as  convincingly  maintaimHl  by   Prof,  E.  J. 

Ju        ,    .   1  ..---.  iclphia,  in  his  treatise  on  the  subject. 

In  considering  the  diflicult  questions  which  the  advent  of 
the  **tru8ta^  has  created,  it  i  to  discriminate  between 

those  which  treat  the  pul>lii  .         i  those  which  exact  the 

utmost  the  jiublic  can  be  ma*le  to  pay*  If  the  Standard  Oil  Trust, 
diigraceful  though  its  history  may  bo,  can  prove  that  it  '  s^ 
transports,  refines  and   sells  |K^tnjleiim  cljeajwr  than  t  ^^ 

ecmipelttors  whose  plac^e  it  has  taken,  what  can  be  said  against  it  f 
It5  managers  have  built  up  a  Union-comprehending  organization, 
ind  are  entitled  to  share  in  the  results  which  flow  from  the  econ- 
omiBB  they  have  perfected.  Fairly  managinl,  a  trust  is  the  last 
term  in  a  process  which  began  when  a  machine  dispossesse<i  h  •» -i 
lab*3r ;  which  advanced  when  steam  was  applirHl  to  the  mac! 
which   took  another  step  when   steam  t  ry,  operateil  by 

tmuMsed  joint-stock  capital,  undersold  pi.  ,..l  lirmSp  Industrial 
progress  has  steadily  marcbed  forward  along  the  line*  dictated 
by  the  economy  of  bigness  ov  ilizatio©, 

of  the  adjustment  of  supply  :      -  .  -  ^tiiscoti- 

slant  8nl)«tttuti0n  of  knowledge  of  markets  for  ignorance  regard* 
ing  them,  the  unremittiug     '  tion  of    chance.     To  many 

tbonaands  of  worthy  men  _  _  1  in  the  rivalry  with  new 
methods  they  have  meant  defeat  and  ruin.  This  is  pathetic  bat 
ir.»    ^  -V  '  '  ro  men  '^    '       t  some  better  or  cheaper 

w  y  never  to  some  costlier  or  more 

ti  .no  matter  who  sutlers.    Excluding  then  from 

al  '-  ^ ^     -^         '  —  Tied  those  which  are 

Ct  r  the  best  course  to 
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adopt  witli  tho  conspiracies  whose  aim  is  nothing  but  the  arti- 
ficial raising  of  prices  and  impoverishment  of  the  public.  To  cite 
two  examples :  Under  "  trust "  control  refined  sugar  is  one  half  to 
three  quarters  of  a  cent  per  pound  dearer  in  comparison  with  raw 
sugar  than  before  the  "  trust "  was  formed.  Raw  linseed-oil,  on 
the  establishment  of  a  "  trust,"  was  immediately  advanced  from 
thirty-eight  to  fifty-six  cents  a  gallon.  Against  such  extortion 
the  remedy  is  first  and  chiefly  competition.  With  capital  for 
profitable  investment  abundant  and  cheap,  no  "  trust "  is  secure  in 
its  control  of  the  market.  So  rapidly  and  suddenly  have  the  great 
majority  of  "trusts"  arisen,  that  competition  with  them  has  nut 
yet  had  time  fully  to  manifest  itself.  To  build  and  equip  a  sugar- 
refinery  demands  a  million  dollars  and  takes  a  year's  time.  In  an 
industry  such  as  that  of  sugar-refining,  in  which  trust-control  has 
been  assumed  only  recently,  such  independent  competitors  as 
remain  unincluded  derive  no  little  advantage  from  the  *'  trust's '' 
existence.  They  are  free  from  regulation  of  their  output,  and  find 
a  ready  market  for  all  they  manufacture  by  keeping  their  prices 
a  mere  fraction  below  the  "  trust's  " — a  condition  of  things  cer- 
tainly attractive  to  competition. 

To  curb  and  punish  the  plunderers  who,  turning  their  talons 
from  their  rivals,  direct  them  upon  the  public,  a  variety  of  legal 
remedies  have  been  sought.  The  most  important  recent  decision 
affecting  predatory  "  trusts  "  was  that  delivered  by  Judge  Barrett 
in  the  Supreme  Court  of  New  York,  January  10, 1889,  in  the  suit 
of  the  people  of  the  State  against  the  North  River  Sugar-Refining 
Company,  to  dissolve  the  company  and  declare  its  charter  for- 
feited for  entering  the  Sugar  Trust. 

Judge  Barrett's  decision  declared  the  charter  forfeited  and  the 
company  dissolved.  The  grounds  of  his  judgment  were  that  a  cor- 
poration is  liable  to  be  dissolved  by  the  abuse  of  its  powers,  or  if 
it  has  exercised  privileges  or  franchises  not  conferred  upon  it  by 
law.  He  held  that  the  directors  of  the  corporations  composing  the 
"trust"  had  acted  illegally  in  abdicating  their  direction  in  favor  of 
the  trust-board,  to  whom  all  shares  of  capital  stock  had  been  trans- 
ferred. While  corporations  have  no  legal  power  to  consolidate. 
the  "trust"  was  practically  a  consolidation,  which  legally  had  no 
existence  nor  responsibility.  He  declared,  further,  that  resting 
upon  the  inherent  right  of  sovereignty,  franchises  are  granted  by 
the  State  on  condition  that  corporate  privileges  shall  not  be 
abused,  shall  not  antagonize  the  safety  and  welfare  of  the  com- 
munity. It  was  held  proved  that  the  Sugar  Trust  had  not  been 
formed  for  protection  against  ruinous  competition,  but  for  the 
illegal  purpose  of  artificially  enhancing  the  cost  of  a  neoMBKy 

'cle  of  commerce;  that  the  "trust,"  by  virtue  of  its  oc  ^^ 

tal  and  control,  had  i)ower  to  crush  any  rival  irll 
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^miglit  enter  tlie  Ibis  ugaiugt  it ;  and  tlmt^  ovon  if 

kdoqimie  crtmpotition  with  it  wore  to  iiri,HO,  the  delay  incident 

jt'it^to  would  bo  sufficient  fur  int^>lerabl6  oppression  of  the  people. 

The  ca«o  is  to  Iw  earried  to  the  Court  of  Appeals^  and  it«  fate 

lere  will  Imt  of  1  interest.      In  the  courts  of  Ohio,  niinois, 

juisiana,  and  u:,..  .  .  v^ttes,  it  him  been  decided  that  all  combina* 

ionn  to  suppress  competition,  raise  prices,  or  restrain  trade^  are 

il,  and  it  has  been  ]  1  to  attack  the  "  truBta"  along  tha 

Findicatod  by  these  d  s. 

Should  the  illegality  of  *^  trusts'*  in  preneral,  as  now  constitute, 

|V  V     .  r  ;^jjj^|  app,        *  '  s,  How 

re  s  organi  st  ^*  in- 

cludes and  ban  intK»duced,  bo  nocnrod  with  at  tha  same  time 
ivoidanco  of  abu>;e  by  a  control  practically  amountinj^  to  mo* 
opoly?  It  18  highly  probable  that,  if  corptjratious  are  deni€»d 
the  exercise  of  the  economic  and  beneficial  features  of  "  trunta,** 
firms  attracted  by  the  reimlting  advantageR  wall  efltablish  organi- 
^cations  substantially  similar.  Indeed,  individual  accumulations  of 
wealth  have  long  since  pjisse^l  the  point  w^here  tliey  confer  power 
control  single  i!n[>ort4int  industries  of  the  United  States, 
irly,  then,  a  <iue8tiou  of  no  little  difficulty  is  before  tlie  Ameri- 
people,  Onliunry  con»|K:*titive  business  has  in  many  dei>art* 
become  so  complex,  unwieldy,  and  wasteful,  as  imperatively 
to  demand  some  such  simplification  as  *' trust''  organization 
ferSk  If  that  orj^imization  be  denied  to  groups  of  cnpitalbits, 
lie  powers  sought  by  such  organization  will  in  all  likelihood, 
with  some  delay,  be  exercised  by  individuals  who  will  have  all 
tio  temi       '  '      ^*  their  N  into  which  corporations 

iv©bc-»  I,     lji\\  u  the  nature  of  things  lag 

L'hind  exigency,  and  in  this  new  transition  of  business,  from  com* 
ion  to  1  '  ''  u  it  evidently  hm  to  confront  a  problem 
Ipreme  In  the  development  of  the  Copper  Trust 

Wo  have  seen  how  an  intx!^rnatiotuil  combinatiou  may  liecomo  a 
^*"*cy  to  rf  V  *^     *  '>rld:  a  singular  piece  of  t4.^stimony  to  the 
It  rion  f^f  boundaries*  by  modem  methods  of  loco- 

motion and  I  ion  I 

For  "  lru>. .     .m*...  ^ig  their  operations  to  the  Unitad  States  a 
line  of  treatment  has  hmm  suggested  which   has  doubtless  had 

of  the  niilroa<l  question.    Since 

i  ...,  _, .med  by  expert  autliority  to  consist 

in  frank  accejitance  of  tlie  **  pool "  and  ita  legalisation,  why  not^ 
iJf  -kI,  also  legalize  the  *'tru««t/' surrounding  its  r-  '      Ith 

siif€*^guards  necesaary  and  feasibk' ?     The  Stn  idy 

m  d(»gr«o  of  snpervisioa  over  certain  ^i<i^'-public  busi- 
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levy  of  a  just  tax  will  make  the  people  sharers  in  the  advantages 
of  "trust"  organizations.  Their  affairs  published,  their  mana- 
gers will  have  a  better  chance  to  cultivate  a  sense  of  public 
responsibility  than  at  present,  when,  without  status,  their  security 
threatened  by  attacks  of  all  sorts,  they  seem  intent  on  making 
the  most  of  an  opportunity  which  they  expect  to  be  brief.  Be- 
cause less  in  direct  legislation  than  in  residual  competition  lies 
the  curb  of  extortion,  this  must  be  insured  by  strict  enforcement 
of  adequate  laws  against  conspiracy.  Were  "  trusts  "  legalized,  it 
is  said — did  publicity  attend  their  transactions — ^it  would  be  Ixjtli 
wise  and  profitable  for  them  to  make  the  public  willing  parties  t».» 
their  existence  by  employing  their  systematization  of  business  to 
serve  the  public  better  than  unorganized  competition  in  the  past 
has  ever  been  able  to  do. 

To  this  proffered  solution  of  the  "  trust "  question  is  opposed 
the  objection  that  it  involves  an  extension  of  governmental  pow- 
ers much  in  advance  of  existing  evidences  of  governmental  effi- 
ciency. Yet  public  control  or  restraint  in  some  form  is  impera- 
tive. Whatever  truth  the  self -regulating  theory  of  private  enter- 
prise may  have  had  in  the  days  before  combination,  vanishes  at 
a  time  when  individual  monopoly  can  levy  a  national  tax  in  the 
shape  of  extortionate  profit.  However  reluctantly  we  may  admit 
it,  more  and  more  does  exigency  tend  to  enlarge  the  scope  of 
State  authority.  Hence  greater  need  than  ever  that  public-spirit- 
ed effort  should  purify  politics,  and  endeavor  to  lift  it  to  stati?s- 
manship.  When  the  nation  has  been  threatened  by  foes  without 
or  within,  her  citizens  have  ever  given  prompt  response  to  thn 
call  for  defence.  To-day  she  seeks  protection,  not  from  anne«l 
invaders,  but  from  economic  oppressors.  It  is  war  again,  but 
war  demanding  in  its  generalship  not  only  courage  in  an  unpict- 
uresque  field,  but  business  sagacity  of  the  highest  order. 


Enowlbdqe  of  gcographj  is  important,  says  Grcneral  R.  Strachej,  to  the  statei- 
xnaD,  becaaso  upon  it  depend  largely  the  right  determination  and  definition  of 
boandaries,  the  lack  of  which  has  been  the  caase  of  some  of  the  greatest  differ- 
ences between  states ;  to  the  soldier,  for  the  intelligent  planning  of  hia  campaigns, 
marches,  and  minor  movements ;  to  the  engineer,  who  mnst  have  exact  repre- 
sentations of  the  horizontal  and  vertical  features  with  which  he  will  limve  to  deal, 
and  knowledge  of  the  climate,  rainfall,  and  natural  prodactions  of  the  coontiy ;  to 
the  physician,  who  prescribes  "  change ^^  to  his  patients ;  to  the  merchant^  for  the 
judicious  dispatch  of  his  wares ;  and  to  the  emigrant,  for  a  wiae  aelactiop  <rf  Ini 
new  home.  Geography  furnishes  tlie  key  to  the  interpretation  of  nmy  w ta  of 
the  past,  and  materials  and  aids  in  scientific  research.  Meteorology  h  liilii^  !■ 
dcbted  to  it  for  the  advance  it  has  recently  made.  'Without  the  dd  vUA  ti^ka" 
Haa  furnished,  the  generalizations  of  Darwin  and  Vallaoe  niiniiwiifcuMi        fi 

tribation  of  species  and  the  infiaence  of  geogn^ihloal  < 

len  obtained. 
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LAW  AS  A  DISTURBER  OF  SOCIAL  ORDER, 

Bi  BEKJAION  R££CE. 

"^rOTHINO  is  more  perplexing  to  the  inquiring  mind  than  a 
JL^  contemplation  of  the  great  contrasta  lic^tween  the  harmony 
Ittldft'^  Mg  in  the  material  worl<l  and  the  incongnii* 

tjiipai  -^  ,  :,  ,  -  1  disorder  which  churmHerize  the  social  and 
mcinU  worlds.  When  one  realizes  how  successfully  the  inventor 
and  the  artinan  have  followed  the  teaching^}  of  th^  t,  he  cim 

not  but  fiUB{>ect  that  much  of  our  tiucial  unrest  li  t  u  because 

our  law*makerH  and  philanthropists  have  nut  followed  the  tea<!h* 
ingii  of  8i>cial  philosoiihy. 

The  fact  18  [mtent  that,  in  the  material  world,  where  man's 
hand  id  powerk^i*  to  interfere,  there  are  perfect  order  and  harnio* 
nioUB  development ;  but  in  the  moral  and  skxjial  worlds,  which  are 
always  subject  to  man*s  petty  and  ill*con»itJert>d  meddling,  we 
have  great  disorder  and  confusion,  80  mark<:Hl  are  the  incon- 
gniilies  of  social  condition  that  the  philojK)phic  thought  which 
has  failed  to  grasp  the  vital  elements  of  develupment  s«.*ems  to  he 
divided  by  the  extravagant  superlatives  of  pessimistic  and 
mistio  ©xpresaioiL  In  his  criticism  of  Mr.  Herb«?rt  Spencer's  * .  .> 
**Haii  vs.  the  State,"  l?lmilo  de  Laveleye  recognizes  this  nnrt  r- 
tainty  nn«I  want  of  harmony  in  human  affairs,  but  fails  t<.  r 
thai  the  ilisparities  are  caused  by  mail's^  int^irference  with  tlm 
laws  of  his  own  being  and  development  Ho  says :  **  Nature  is 
Sir  '  '     1i  are  itp  '.  a-s*  for  instance,  the 

lav  .  call  till  nf  natun.",  but  in  hn- 

oiaa  tiistituiions,  which  are  ever  varying,  nothing  of  the  sort  can 
exist,*^    K    '    '  '    e  that  tho  law  of  gravitation  is  invari- 

able becfti  ^  is  powGrli58s  to  change  it,  but  directs  ita 

cunning  to  ttie  construction  of  screws,  levers,  and  inclined  planes^ 
In  order  to  obtain  mastery  over  nature. 

Suppose  the  power  hiwl  rested  with  man  to  substitute  human 
contrivances  for  this  unvarying  law  of  natures  what  inextricable 
oonfuston  had  resulted!  8up|joso  the  citizens  of  the  vast  terri* 
tor>*  whoi»e  commerce  is  tributary  to  the  Northern  chain  of  laken 
should  call  upon  thtur  senators  and  represimtatives  to  devise  ways 
and  means  by  which  to  conduct  their  foreign  trade  direct  from 
the  lake  ports,  without  first  transshipping  to.  and  thereby  paying 
tr  ulty 

at  ,  ^        Lssehi 

Of  the  lakes  are  unfit  for  occ^n  service,  whereas  the  doep-draugbi 
^   *       '  ;  V  '       V  "  ^rs  of 

t  dons 
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and  debates,  it  is  determined  to  correct  this  inequality  of  material 
nature  by  passing  a  law  doubling  the  specific  gravity  of  water  in 
the  lakes,  so  that  ocean  vessels  drawing  twenty-four  feet  of  water 
can  sail  upon  the  lakes  with  little  more  than  twelve.  Is  it  not 
apparent  that  this  single  law  would  destroy  the  adjustment  and 
adaptation  of  ages  ?  Fish  having  been  developed  in  water  of 
normal  density  could  no  longer  live  in  the  lakes ;  the  weeds  an<l 
grasses  which  had  grown  upon  the  bed  of  the  lakes  would  be  up- 
rooted by  the  water  of  double  weight,  to  float  ui)on  the  surface, 
and,  being  su'bjected  to  the  sim's  rays,  would  decompose  and  scat- 
ter the  germs  of  pestilence  and  disease.  The  weight  of  water 
being  doubled,  it  is  made  a  little  heavier  than  sand,  so  that  the 
farms  of  sandy  soils  in  Michigan  and  adjoining  States  would  float 
away  upon  the  waters  of  the  lakes.  Trees  would  be  uprooted,  the 
heavier  clay  soils,  bridges,  wharves,  and  railroad  embankments 
washed  away. 

Then  would  follow  an  active  period  of  legislation  to  neutral- 
ize the  evil  consequences  resulting  from  the  original  interfer- 
ence with  normal  adjustments  and  relations.  While  seeking  to 
retain  all  the  advantages  gained  to  commerce  by  the  increased 
weight  of  water,  law  after  law  to  restore  the  equilibrium  would 
be  enacted,  and,  where  harmony  and  universal  order  once  held 
sway,  confusion  worse  confounded  would  obtain.  That  soils  and 
lands  might  not  be  washed  away,  laws  would  be  passed  doub- 
ling their  specific  gravity,  which  would  bring  them  nearly  to  the 
density  of  stone,  rendering  tillage  very  difficult  and  costly,  while 
the  seeds  could  no  longer  pierce  through  to  the  surface.  In  order 
that  railway  embankments  might  stand  and  resist  these  waters  of 
such  tremendous  weight,  the  specific  gravity  of  materials  used  in 
their  construction  is  also  doubled,  but  doubling  the  weight  doubles 
the  cost  of  handling  and  constructing,  and  the  estimates  of  con- 
tractors and  engineers  prove  worthless.  Is  it  not  evident  that  the 
waters  of  the  lakes  being  doubled  in  weight  leaves  all  other 
forms  of  matter  corresjjondingly  light,  and  the  selfish  propensi- 
ties of  men  are  at  once  aroused.  Those  interested  in  shipping  de- 
sire water  of  increased  specific  gravity;  those  subject  to  floods 
demand  legislation  looking  to  a  decrease  in  the  weight  of  water; 
while  the  much-abused  doctrinaire  declares  that  the  normal  ad- 
justments of  ages  upon  ages  could  not  be  disturbed  without  disas- 
trous consequences,  for  one  law  changing  the  relation  of  water  to 
other  forms  of  matter,  makes  necessary  the  passage  of  ihousands 
of  intricate  laws  in  order  to  restore  the  equilibrium  so  mthlesdy 
destroyed,  because  of  the  vain  attempt  to  enlarge  the  acope  and 
r  of  one  element  without  the  corresponding  dilDiiiiitioa  and 

ning  of  all  others. 

the  contemplation  of  the  material  worldly : 
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>  had  worked  more  marrelDnf)  changed  than  the  generaliza- 
sovm  as  the  persistency  or  indestructibility  of  force;  yet  in 
>ral  and  social  worlds  its  teaehixigs  are  almost  entirely  dis« 
regardeiL  In  exerting  force  in  any  form,  it  must  l)e  applied  to 
^  :,%  and,  whenever  or  however  applied,  that  eoniething 

^v:..  _  „,  I  with  a  force  i,H\\m\  to  and  in  an  opposite  direction  to 
that  which  iaJ  applieil,  The  man  who  lifts  a  hundred  pounds' 
weight,  finds    "  '  hundrtnl  iK>unds  upon  his  arm; 

the  man  wh<>  i  ves  upon  his  fist  a  shock  of  equal 

force  to  that  which  he  imposes  upon  the  body  of  his  antagonist: 
ahoold  he  miss  his  aim^  the  direct  force  would  react  in  a  pull 
apcm  the  shoulder,  and  mi^ht  result  in  the  dislocation  of  the 
joint.  One  pushes  against  an  object  until  red  in  the  face,  but  the 
redness  of  face  and  exhaustion  are  not  caused  by  the  direct  appli- 
cation of  power;  it  is  because  the  object  reacts  in  resisting  or 
pushing  with  a  force  just  equal  to  that  which  is  applieil ;  and,  but 
for  this  pulling  and  pushing  in  reaction^  men  could  apply  force 
without  expending  force,  could  accomplish  work  without  exert- 
ing energy,  both  of  which  are  contradictions  of  terms  |iud  ab* 
ftirdities. 

Notwitlistanding  tlus  invariable  law  of  nature,  legislative 
CT  ?s  are  daily  made  pro\4ding  for  the  exertion  of  social 

ai.  il  forces,  without  one  thought  of  the  reaction  which  must 

inevitably  follow;  and  I  may  here  say  that  Nihilism  and  political 
disoriiers  in  Russia  are  the  reaction  duo  to  laws  which  restrict 
political  rights;  the  agrarian  troubles  in  Ireland  are  the  reac- 
tion due  to  its  onerous  land  laws ;  while  our  industrial  unrest  ia 
but  the  reaction  due  to  legislative  interference  with  natural  in- 
doBirial  forces. 

The  mechanic  in  moving  large  bodies  secures  the  aid  of  lever, 
&w,  or  inclinefi  plane,  antl  is  obliged  to  apply  as  much  energy 
I  thf*  Imdy  offers  resistance.    In  mechanics  the  principle  of  the 
c  a  and  conservution  of  forces  is  always  acknowledged 

ftu  .  .  j-c'd;  hence  the  unerring  certainty  of  performance  and  the 
utmbility  of  tho  vast  and  intricate  structures  of  the  age.  When 
large  bodi»*s  are  to  be  moved,  physical  energy  is  ap]>litHl  in  th» 
form  of  great  power  at  low  speed ;  where  parts  are  to  be  severedp 
cwr  fracture  is  sought,  or  where  molecular  instead  of  molar  energy 
is  desired,  it  is  oh^  *  t  at  high  velocity,  as  is  instanced 

in  the  firing  of  j     ^  ist  a  vessel's  armor-plating:  the 

enerrgy  applied  is  exhausted  in  penetrating  the  armor  and  gener- 
^      '     '  V  1  tarting  motion  to  the  vesseL 

an  in  the  malcTial  world,  fore©  is  inde- 
nt ihe  latter  the  hostile  meeting  of  two  unyielding 

b  " — *  ^  the  molar  energy  t    «         ,- .^>r-. 

Hi  li  heat    So,  if  two  8t  1 


to 
of 

*      -'An 

iiU  toad'* 
1,  dtid  ihwB 
Capitalists 


arrest  each  other's  action  entirely  or  in  pflrt,  n?a<?tioii  follow*  m 

the  form  of  irritation,  passion,  and  v»T  U 

Rfivolution  and  other  popular  outbui.v..  ^^^a.  „^ij  .^  .  .l. *..-,. ,r; 
and  these  excitations  of  the  inner  man  are  exactly  equal  to  the 
social  forces  in  antagonistic  equilibria m,  and  v  if 

energy  which  now  gives  rise  to  tlin  warriikL'-  t»'  t- 

terness  of  classes. 

But  look  at  our  legislation,    I :  ^e 

whole  social  body  upon  higher  pi.  ;  '    r 

urge  forward  this  vast  and  intricate  structure  by  the  impact 
quickening  laws,  by  the  concentration  of  soci   '  '*  '    *  - 

lines;  and  to  these  ill-considered  attempts 
present  incoherent  social  state.  The  social  org 
vance  as  a  whole  because  power  is  convertetl  iut**  >i*i  • 
applied  it  has  torn  the  social  body  into  several  part**, 
and  laborers,  millionaires  and  paupers,  moralil^ts  and  rriminak^ 
are  being  urged  upon  separate  lines  with  varying  momentum,  the 
acceleration  of  speed  at  the  expense  of  power  finally  resulting  in 
urging  one  tenth  part  of  the  population  ten  paces  in  advance  of 
the  masses,  when,  but  for  this  transmutation  of  |)owor  into  <it'»v^1 
the  whole  body  of  the  people  would  have  advanced  ooe  8t- 
gethen  If  the  few  continue  this  heeilless  progress  at  the  oxpcii^ 
of  the  many,  the  separation  will  be  more  and  more  protioiiiieed ; 
and  the  wider  the  gap  thus  made,  the  more  seTero  and  disasiroiitt 
will  be  the  concussion  in  the  day  of  reiwlj     >         t. 

Through  the  laws  of  force  we  learn  t  ^/n  individiials  or 

social  groups  pull  together,  the  resultant  is  equal  to  lli«  9um  ol 

their  separate  effects;  but  if  they  pull  in  opjM^^*'-     ^  * ^   nthuTi, 

the  resultant  is  found  in  the  «lifference  of  t  ^Tedfi, 

and,  should  they  be  equal  In  power^  equilibrium  would  azunie  aad 
no  work  could  be  accomplished. 

Yet  in  spite  of  this  unvarying  law  of  nature^  n^li^uUeea  war  ii 
being  wagefl  between  the  classes,  causing  social  t:  3* 

trial  turmoil ;  and,  having  been  taught  that  in  i.. :  .,.,i^ 

the  remedy  for  all  real  and  fancied  evils,  each  class  elatufira  fc« 
legislation,  not  t-o  conserve  the  ends  of  jn*-' '  nsane 

their  own  power  or  decrease  that  of  the  opj  ,  f> !  r 

secure  the  object  of  their  strife.    Politicians  diaceming  : 
hr  tf  the  bo<ly  politic,  are  r(i  *  '         r   V        '        '  s 

a]  -  r  to  every  selfish  inter- 


honor  and  emoluments  of  place, 
tional  laws  daily  enacted  it  woul- 
zen,  or  society  at  large,  is  utterly 
surfeit,  but  tliey  are  aimed  at  Vii 

1.: 


In  the  maiits  of  h 
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manufacturers,  labor  legislation  for  workingmen,  land  grants  for 
railroadfi,  interstate  commerce  bills  for  shippers^  subsidies  for 
8lu[>*builders,  and  ole<imargarino  bills  for  farmers — and  yet  tlio 
conlliet  rages*  crie^  are  raised  against  tbe  arrogance  and  grinding 
ararioe  of  monopolies,  while  bitter  complaints  are  made  of  the 
doDUDeering  indopeudenco  and  nnst^^adinesij  of  labor.  Is  it  not 
evident  that,  if  ^eee  selfish  elements  continue  to  repel  forcea 
which  should  be  mutually  attracted,  the  continued  and  increasing 
strain  must  result  in  \iolent  and  acrimonious  rupture  ? 

Most  writera  npon  Bocial  science  fail  to  grasp  tbe  fundamental 
>\  '  '     *  *  V      '*'•       -Hiite  upon  half  truths 

>»   ,  ;  y  attach  more  or  less 

importance  to  the  egoistic  or  individual  forces  of  character  or  to 
the  tribal  or  '  forces,  as  the  case  may  be.    Thus  Mr.  Lesliet 

tn    his    intr(^  ^    to    De    Lavelaye's  "Primitive   I'roperty/* 

claims  to  see  nothing  but  strife  and  contention  in  the  universal 
deaira  for  individual  property,  and  he  urges  with  much  spirit 
that  it  is  nut  strange  thnt  ull  slioiild  desire  to  pojj^sess ;  but,  says  ho, 
"what  needs  to  be  exphun(»d  is  that  such  warring  elements^  each 
desiring  the  same  objects,  should  jjermit  peticeful  possession  by 
others.^'  Mn  Leslie  fails  to  realize  that  such  contentious  forces 
must  find  some  common  base  of  actiou  to  escape  from  internecine 
strife;  this  is  true  not  only  of  man,  but  of  all  gregarious  animals, 
Eren  Mr*  Clifford,  in  his  "Scientific  Basis  of  Morality/*  is  dis- 
posed  to  view  the  st^cial  or  tribal  cliaracteriHtics  of  man  as  the 
more  essential  to  survival ;  but  carricnl  to  its  extreme,  this  submit- 
aiou  to  the  wills  of  others  results  in  the  inaction  of  physical  tor* 
l>r,  oreD  as  theextnmio  development  of  the  individual  traits  of 
an  result  in  the  inacti<m  of  tHpial  forces  in  conllict  Henoe 
Che  two  forces  are  correlated,  and  if  they  are  sc^parated  by  friction 

I  civilisuition  \\'^'^         '  s  predecessors  have  done. 

Ao  analysis  <  it  in  the  absence  of  extraneous 

Inierfen:tnces  the  reiu^tive  etfect  of  individual  aggression  is  resist- 
ance and  social  union,  for  which  we  find  many  forms  of  ex- 
{iroaiiton.  Individual  force  is  made  manifest  in  the  declaration  of 
**I  will  do/*  ^*  I  will  not  do/'  while  the  reactive  or  social  form 
finds  expression  in  **  I  will  or  will  not  permit  to  be  done/'  lu  tbe 
indiriflual  traits  are  found  those  activities  which  reside  in  pnr- 
pfcse  or  in  free  will ;  in  the  B(ycn\\  group  we  mark  tlie  1- 

tions  of  environment  sometimes  calletl  destiny  or  foroor ..;..-..  it. 
Thus  each  individual  is  at  the  same  time  acting  upon  others  and 
bt«ing  act  by  others,  and,  as  action  and  reaction  are  equal 

and  oppu:-.-  ,  -.  '  aggressive  force  of  aU  individuals  is  just  equal 
the  resisting  force  of  society  in  the  aggregate.  When  those  two 
I  the  same  1'^"   ' '  lal,  we  find  law*  '  ^ 


Liracters ;  bi 


separated  by  t 
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are  injustice,  bitterness,  and  rancor.  Upon  this  law  does  the  de- 
velopment of  society  depend,  and  in  tJie  agg?  nj 
found  the  elements  of  progress,  while  in  the  su,;.  :  :.:^  .,..  .  re^ 
sisting  farces  are  found  the  elements  of  stabUity.  To  tlio  aggres- 
sive features  of  Western  civilizations  is  du*  '  '  -^ 
which  has  heretofore  proved  wanting  in  ^t  ^  ,  no 
well-defined  social  conditions  of  Eastern  caste  is  due  the  atabilily 
of  the  civilizations  of  the  Orient,  which  ^  -  '  '  *  'l>o 
elements  of  progress.  Science  formula  \ 
until  taught  by  bitter  experience  does  man  se^m  to  m  4 
that  by  union  and  interaction  we  secure  a  result  -  •  ij© 
sum  of  our  several  activities,  while  by  conflict  .  m 
forces  are  neutralized,  or  at  best  the  resultant  can  bw  no  giBolur 
than  the  difference  between  the  several  effects. 

The  lowest  races  respect  the  rights  of  property  among  them* 
selves.  Mr.  Darwin  says  of  the  Puegians:  "If  any  present  was 
designed  for  one  canoe,  and  it  fell  near  another,  it  wa«  invuriably 
given  to  the  right  owner.**    It  goes  without  saying  that  from  th« 


I 


f 


docks  of  one  of  our  populous  cities,  in  the  mi<l 

no  such  respect  for  the  rights  of  others  would  \k 

m  the  state  of  ungovernable  passion  which  characterizes  th<? 

age,  is  it  not  evident  that  a  disregard  of  t]i 

others  would  soon  end  in  practical  externn 

spec  ting  the  rights  of  others  each  gains  securily  for  bus  own 

It  is  idle  to  speculate  as  to  the  occasion  of  this  nus* 
or  confidence  on  which  all  societies  rest  alike  in  their  1 
igovemable  violence  and  in  the  maturer  developments  of  the 
estraints  and  social  order  of  our  present  civilization.  It  in  true 
the  stinted  trusts  of  the  undeveloped  limit  the  duties  th€*y  cn^atd, 
while  the  extended  trusts  of  the  more  evolved  imply  the  creation 
of  new  duties  coextensive  with  those  trustft. 

Let  us,  for  illustration,  suppose  that  two  savag^ea,  in  pnisnit 
of  the  same  game,  cross  paths  ;  immeiliiv* 
other;  being  evenly  matched,  neither  ^: 
the  game  escapes,  their  acti\nties  being 
thwart  each  other.    With  frequent  ^  * 

Realize  that  to  work  with  is  more  pr< 

[jh  other,  and  the  first  step  toward  civiliasation  ha.s  b<^»n  tak 
It  is  fiMe  to  suf  Miat  the  f    ""  '  '"  ■ 

were  inti  it  and  ca  iS,  theb<» 

severed  at  the  will  of  either  as  personal  advn 
tate,  and  that  the  discernment  of  the  permant-i  i  ^ 
union  was  of  slow  and  uncertain  growth,  nnd 

1  hmi  elapse<i  would  the  trust  of  ei : 
^..^  troaehery  jwssiblo;  for  ^^■•'^  cwr^.w 
or  di^olution,  the  for 


h 
lost  in  the  attempt  to 
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reciprocal  coafidence.  the  latter  leading  to  renewed  watcWulness 
or  ill*'  '  ns. 

pT  «  mIchI  except  by  the  wills  of  otlionj, 

juld  find  himiself  in  an  environment  in  which  his  will  would  bo 
'^oderatDd  by  the  desires  of      '  and,  whether  the  first  bond 

of  union  had  its  origin  in  ^  i  or  experimental  degrees  of 

association,  it  is  evident  that,  so  soon  as  the  advantages  of  the  new 
Condi  Hems  were  experienced,  the  new  duties  involved  in  the  new 
trust  were  readily  acknowledged  and  willingly  |H?rformed:  and  this 
coming  together  from  a  state  of  isolation,  until  by  slow  and  grad- 
rowth  a  \^sible  bond  of  union  was  established,  must  have 
_  dual  development,  in  which  trusts  and  duties  balanced,  for 
itual  l>enetit^  give  rise  to  mutual  obligations,  and  not  until  a 
^h  of  duty  revealed  the  exi^touce  of  now  dangers  would  an 
forced  compliance,  much  less  a  compact,  be  sugg^stad, 
•'Do  as  you  would  bo  done  by*'  is  tho  natural  inclination  of 
maUi  and,  though  weakened  and  impaired  by  legislation^  it^  many 
features  still  endure,  for  upon  the  operation  of  the  golden  rule 
does  the  permanency  of  all  bonds  of  union  rest.  The  dishonest 
gambler  is  watchful  of  the  play,  expecting  to  be  cheated ;  he  does 
not  ho-sitate  to  cheat  in  turn,  but  he  holds  with  sacred  regard  the 
debts  uf  honor  contmcted  at  the  table.  The  Texan  cow-boy  who 
aluxit^s  hi^  man  at  sight  would  scorn  to  hide  himself  from  the  fury 
of  an  antagonist;  e4irele8s  in  taking  the  lives  of  others,  he  is 
equally  reckless  concerning  his  own,  Tho  Indian  neither  extends 
to  others  nor  hopes  himself  for  mercy.  The  untrusting  are  un- 
jrthy  of  our  confidence ;  thus  love  begets  love,  confidence  in- 
ires  confidence,  and  with  our  higher  types  of  manhood  those 
iperior  to  the  law  will  transgress  its  mandates  rather  than  vio- 
-  conscience,  of  which  class  w©  have  records  of  many 

01 xamples. 

The  whole  history  of  human  development  is  replete  with  tho 
r*  ,  and  the  primitive  bonds  of  savag«-»  union 

h^i  ,     X tended  from  families  to  tribes  and  clans, 

tbenoD  to  states,  which  have  further  united  into  nations,  while 
the  final  evolution  points  to  a  universal  brotherhood.  As  pre- 
viously stated,  thest^  two  forca'?^  are  met  with  everywhere — the 
live  and  the  reactive,  the  positive  and  the  negative,  the  ag- 
91  ve  and  tV  nnissive,  the  individual  and  the  s*x^ial — ^but 
they  have  be*  nited  by  legislation,  much  as  you  would  sejm* 

rate  the  electricities  by  friction,  and,  as  with  the  electricities*  the 
like  forces  are  repellent,  while  the  unlike  are  mutually  attracted. 
Lt?l  tts  apply  this  law  of  nature  to  a  well-known  and  familiar 
evil.    I  refer  to  joint^stock  companies  and  c  iis.    The  cor- 

poratioQ  o*'  f...-iu^'  iirfTf^pg  from  those  of  the  E*-.»*  -    iian  period,  in 
ao  far  as  were  then  roganled  as  special  favors,  often 
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conferred  because  of  services  to  the  crown,  filths  pftnziidod  m 

performed;  while  the  joint -stock  c  '  he  prwsont  a^  is 

adopted  as  an  institution,  without  an^,  ]  i  niakiDi:  rvtnt 

to  the  state  for  favors  received. 

Every  new  era  of  material  p 
its  moral  correlative^  which  is  n    , 
sure  to  follow;  and  only  as  men  enlarge  tlirir  r  e  eaa 

honest  co-operation  be  extended*    In  the  beer'     '  roseiii 

century,  the  age  was  ripe  for  co-operation  iii  f>rnM; 

and  it  would  be  the  distinguishing  featun^  of  our  pr  fv 

ment,  had  not  impatient  legislation  introduced  t*  k 

company  as  a  legal  substitute.     At  the  period  of  hi^  h 

we  refer^  the  nobility  still  retained  posae^^ion  o(  ' 
deemed  it  vulgar  to  engage  in  trade;  while  the  n.. *......,.    ..^u 

amassed  large  fortunes  in  the  commerce  which  had  eprunir  up 
from  the  daring  explorations,  ci  r* 

getic  colonization  which  foUowcL.  :..     i.     _     . ^      :     _.   .,_ri 

compass,    SmaU  shops  abounded ;  the  nmster- workman,  jonmof^ 

man,  and  apprentice  were  friends  :i    *  '        ' 

becoming  journeyman  and  then  ma^i 

revolutionary  straggles  which  marked  the  commercial  ag«t  a  lair 

measure  of  free  speech  had  1 1'         -ained  ;  ai'  '"*        '     '        '    '^ 

free  to  give  to  the  world  hi^s  .  ries,  wa- 

the  inventor,  who  applies!  these  discoveries  to  the  wania  of 

Is  it  not  pertinent  to  inquire  why,  nr^  -     -  ^    -  ^j^*:  ^ 
ice,  invention,  and  co-operation  flid  n«i5  fi* 

gether ;  and  why  the  scientist,  the  inventor,  and  t  lo 

not  share  the  profit-s  of  their  joint  creations  and  end*  ♦•  ^  It 

profits  are  now  largely  absorlx^d  by  capital  ?     How  ii^ 

with  enlarge<l    mechanical  possibilities,  the  t?r  trneni 

have  been  driven  from  the  field  of  propriotorsh-i. .  ..^^  nmiK 

ter-workraan  and  journeyman  of  a  hundred  yoars  ago  are  to  be 
found  at  the  bench  or  lathe  of  the  mammoth  workshopa  of  the 
day,  not  as  independent  workmen,  but  as  mere  auti«nuitoriH.  to 
pull  the  levers  which  release  the  cranks,  geam,  and  i  ht 

machinery  which  performs  the  r<  '  ^         *   " 

It  is  often  urged,  and  with  n[  i  i  thii 

republic  every  man  has  a  chance  to  become  the  ov  ^if 

these  vast  establi  ^         f    *    ^^^'  ^  :        ^  ^'  ''-  ni 

every  man  can  bi  jy 

implication,  for  r\'ery  proprietor  there  muss  r<  .d 

men  to  T)e  employed  ;  so,  with  all  the  •  -r:  -i  ,--:  i^ 

lation,  it  iiim  ply  means  that  out  of  e^  -^ 

i^  goal!    Driven  from  so  i  ii 

^     ..*.l  the  fittest  will  wir^  ^' "  ^  \ 

nothing,  for  Gtness  has  tw  op 
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meat.  A  cow-boy's  fitneas  consists  of  quickness  of  eight  and  clex- 
terity  of  hand.  The  savage  depends  ii[xjn  skill  in  hunting  and 
9ticcc$«  in  war.  Fitness  may  ivsidt*  in  the  longest  pursi^,  ihti  low* 
Mt  ottnnitig*  or  the  basest  treachery,  according  to  envlroument* 
T*  fact  that  the  possessor  uf  wealth  absorbs  the  prr»fita  of 

li  jfOt  invention,  and  of  handicraft  is  suflScient  reason  to 

damand  an  inquiry  as  to  what  legislation  has  given  us  so  dis- 
torted an  environmentw 

The  forces  require<l  for  the  industrial  age  are,  first,  capital,  and, 
Mcoiid,  as  in  every  other  progressive  step,  an  extension  of  trust 
or  confidence;  or, to  use  another  form  of  expression, first, the  indi- 
vidual forces,  in  which  are  found  aggressdve  ai.*tiou  or  energy, 
thrift  and  prudence,  all  of  which  are  implied  in  capital,  but  in 
such  characters  are  often  found  wanting  tliu  true  sense  of  justice— 
honce  strong  individuality  may  exist  and  still  be  distrusted  and 
itself  distrusting;  secrond,  the  social  forces,  which  are  permis* 
irive,  fair,  honejst,and  just, all  of  which  are  essential  to  confidence^ 
but  these  may  all  exist  without  energy,  thrift,  and  prudence, 
which  nt  ind  in  the   |  *  n  of  capital.    Co-  u, 

Ihe&t  iH  <]  /         lit  upon  a  UTi I  .  lie  senna]  virtues  will  ^lo 

in  oanBdence,  and  those  personal  morals  which  are  typified  in 
ipital.    ITufl   thesi>  qualities  been  developed  in  the  same  indi- 

ual,  no  laws  would  have  been  nt^cessi^ry  to  encourage  combina- 
tions of  capital  to  ent^*r  wider  fields  of  production*  The  incentive  to 
action  is  the  expected  rewanl,  and  in  this  case  the  inducement  could 
be  found  in  the  large  profits  which  combinations  made  possible. 

If,  then,  at  the  beginning  of  the  present  century,  the  rich  ra» 
turns  promised  to  tht>6e  who  would  co-operata  were  fairly  dis- 
cerned^ anil  in  spite  of  such  discernment  men  faile*l  to  enter  into 
c  ive  action,  it  is  evident  that  moral  and  not  material 

gi  -  . .,  was  essentiiil  to  the  true  progress  of  the  n^ce,  and  any 
law  looking  to  the  stimulation  of  material  agencies  could  not  but 
impair  and  v  he  moral  forces  of  develojiment* 

The  fact  1 1  i  of  wealth  would  not  combine  for  the  carry- 

ing on  of  great  projects  which  promised  enormous  profits,  is  evi- 
deooe  that  they  lacked  confidence  in  ea<:h  other, and  to  their  minds 
tmcliery  would  surely  follow  trust  Upon  the  other  hand,  we 
ind  the  artisans  and  metTlianics  then,  as  now,  bound  by  the  closest 
ti^of  fraternal  fr^  ^^  ^-    ^  '•-    ;^     V^  v  ^       -al 

trust;  but  they  \^  ir* 

•r  typiftiHl  in  the  possession  of  capital:  hence,  so  iarasindus- 
pursuits  were  concerned,  their  trust  and  social  qualities  were 
nt  avail  for  want  of  money  to  make  their  combined  efforta 
P  We  thus  find  that  the  rich  men  of  that  time,  although 

tiL  .  ,  ,.  re  unwiUing  to  combine,  while  tlie  mechanics  were  jier- 
fectly  willing,  but  unable  for  want  of  means.    It  must  be  plain  to 


all  thinking  men  that  further  moral  dovelopmout  was  absolaU»l]r 

essential,  and,  in   the  absence  of  '        V"  lal 

growth  would  have  followed  a  n  ^ 

fits  to  be  derived  by  this  further  extension  of  trugt    The  rich,  by 
fair  dealing  and  strict  int'Cgrity,  would  aim  to  t  '*  ^  Hh 

and  show  to  their  fellows  that  with  added  trust  r- 

form  the  corresponding  duties.     The  artisans  and    i 
would  have  been  stimulated  to  energy  and  moved  to  iiuin,  iuii* 
dence,  and  abstemiousness,  in  order  to  secunt  the  rap5i?»l  witli 
which  to  render  their  mutual  trust  available  for  iui'  tj- 

eration ;  and  while  ten  men  with  ten  thousand  dollars  »-    ......  -  ..a- 

vinced  of  each  other's  worth,  a  thousand  workmen  wonltl  havw 
saved  one  hundred  dollars  each,  and  in  this  r  id 

reaction  each  class  would  have  developed  ti.-        _„ „  .,  its 

character,  and,  the  growing  integrity  of  the  one  m^tinir  the  in- 
creased energy  and  prudence  of  the  other,  v  ^  *  '  '  ']y 
lessened  the  disparities  of  condition  which  j,A 
of  which  we  now  find  them  constantly  widening,  and  eo^peratJaB 
would  have  been  the  normal  growth. 

It  is  frequently  claimed  by  the  unthinking  that  cci-operaliira 
unions  are  unable  to  select  proi>er  leaders  for  diri*ction,  whi*rea4 

all  history  belies  the  claim*    Whether  in  the  pi"" — *    --    'ho 

feudal  ages,  in  times  of  gVQiii  public  ix*ril,  or  ii;  u- 

tions,  the  leader  is  recognized  spontaneously,  atnl  ihi^  j 
have  seldom  failed  to  make  a  \^dse  selection.  It  U  true  th**i  .i.- 
co-operative  concerns  which  have  their  origin  in  the  hot-bodB  of 
experimental  legislation  have  generally  failed.  But  who  ahall 
say  that  failure  would  have  resulted  w  ith  the  hardy  plant  which 
has  been  shown  to  be  indigenous  to  the  soil  of  the  prc^«ni  age  ? 

The  natural  evolution  of  material  progress  '  '^r, 

and  legislation  was  called  into  play  to  hasten  the      ^  ! 

activity.    Since  each  class  possessed  one  of  the  easeutial  eh 
of  industrial  progress*  it  is  evident  that  t\^  <  t^,. 

accelerate  its  growth.    It  could  have  been  :i  .  «> 

viding  the  artisans  of  the  age  with  govt^nmic-nt  aid  in  m 

which  way  the  state  would  have  provi^  '   '         ^     -  »  ,,j. 

thrift*  energ}%  and  prudence ;  but  goven  ft 

to  do  this  than  she  had  to  furnish  the  rich 
esty  and  justice,  and,  as  limiting  t^     '-• 'nlity  ui  .m 
dishonest  elements  and  given  a<]  pnw»«r  tn  i 

would  and  so  has  government  aid  m 
sliiftless  and  improvident  and  madi  .- 
want  of  aggressive  individuality  have 

tin    ^       -      ■      ,.^;     for,    ^  ■ 

P'         -    \  those  qu.:.._..    ,  u...  .  ...  . 

.Tironment  which  furnished  them  wit 


r- 
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nuiy  her&  e&j  tliat  this  tQethod  haa  seldom  found  favor  with 
legislators. 

Aa  1.1  usually  the  case,  if  legislation  is  to  be  invoked,  it  ia 
generally  in  favor  of  those  already  etrong  in  aggressive  energy, 
and  with  these  legislative  aids  the  way  is  paved  for  the  rich  to 
become  richer  and  the  strong  to  become  stronger.  In  this  case 
the  rich  were  furnit?lie<l  a  substitute  for  confidence  by  a  law  which 
limited  the  duties  and  the  liabilities  of  those  combining,  whereas 
it  has  been  shoi^m  that  in  a  healthy  social  state  trusts  and  duties 
must  be  coextensive. 

Legislators  practically  declared  that,  while  they  could  not 
make  men  honest,  they  could  establish  confidence  by  so  limiting 
Iho  liability  of  those  combining  that  honesty,  inste^wl  uf  Iming  an 
HMential  elnmont  of  trust,  would  be  inconsequential  lis  an  indus- 
forcej  for  the  possible  chances  of  loss  to  the  iuvestor  should 

smalL  In  this  manner  legislation  pushed  men  together  who 
would  not  l>e  drawn  togi3ther  by  mutual  contidetice  ;  and  society, 
having  seen  fit  to  trust  those  who  would  not  trust  each  other,  now 
complains  of  the  insolence,  injustice,  and  dishonesty  of  corpora- 
tions 1  But,  while  d«  1^  corporations  in  unst  '  ^, 
there  are  those  who  ^<  1  1  id  them  as  a  public  bleiu^  1  d 
to  the  times,  but  pray  their  legislators  to  deprive  them  of  their 
sttng,  much  after  the  manner  *)f  thnm  who,  while  insisting  upon 
the  heavier  waters  of  the  lakes,  would  seek  to  legislate  away  ilio 
natural  and  inevitable  consequences  of  doubling  their  specilio 

Tho«e  possessed  of  capital  are  entitled  to  its  rewarda  Thoso 
enjoying  the  confidence  of  others  are  equally  entitled  to  its  bless- 
ings* But,  in  providing  the  capitalist  a  substitute  for  confidence 
OT  trust,  government  neutralizes  the  forces  which  reside  in  hon- 
e,  and  makes  inert  as  an  industrial  factor  the  trust 

.      :...  .__e  of  the  poor. 

Is  there  an  enterprise  of  uncertain  origin  or  doubtful  purpoMv 
it  appears  as  an  incorporated  company.    Firms  upon  the  verge  of 
bankruptcy,  or  about  to  take  hazardous  risks,  change  a  partner- 
ahip  into  a  joiut-stock  company.    Swindling  patent-right,  insur- 
ance and  '        ^  all  take  the  form  of  corporations;  but 
if  the  lia  t)t-stock  company  is  limited,  it  simply 
means  that  the  possible  losses  to  society  are  without  limits    An 
incorporated  company  with  r       '        Ired  thousand  d  ''      '  worth 
<»f  ^<>ck  fails  for  eleven  huu  ,  usand  dollars;  '^?^ny 

r  a  hundred  thousand  dollars  in  addition  t 
.>..»*'    w.t^  trusting  publir'  ^*^  -^ii-j  ,.,...,.  * .  i  ....  ..  ... 

Why.  in   thw  narnf*  of  jn  li 
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limit  of  liability  ?  If  the  corporation  incurs  debts  exceeding  its 
liability,  legislation  can  never  make  those  debts  less ;  at  best  it 
but  relieves  the  stockholders,  and  makes  the  trusting  public  stand 
the  losses  of  the  untrusting  capitalist,  and  throws  upon  the  shoul- 
ders of  the  innocent  the  debts  of  the  careless  or  dishonest. 

But  the  indictment  against  the  corporation  does  not  end  with 
complaints  of  its  arrogance  and  unjust  and  dishonest  methods; 
but  its  impersonal  relation  to  society  and  labor  is  a  source  of 
growing  irritation,  and  threatens  to  make  the  labor  question  a 
most  perplexing  problem.  In  transferring  the  liability  from  the 
individual  to  the  certificates  of  stock,  personal  responsibility  was 
extinguished.  The  importance  or  standing  of  a  stockholder  no 
longer  depends  upon  his  wisdom,  his  uprightness,  or  integrity, 
but  upon  the  amount  of  his  stock ;  and,  wherever  the  stock  is 
found,  there  the  authority  and  liability  reside,  notwithstanding 
the  stock  may  be  yours  to-day  and  mine  to-morrow.  Corporations 
having  no  personality  have  neither  moral  nor  social  obligations, 
which  are,  or  should  be,  imposed  on  all  alike ;  but  not  only  are 
they  thus  relieved  of  duties,  but  even  the  legal  liability  is  a  lim- 
ited one  only. 

Stockholders,  screened  behind  their  stock,  will  vote  measures 
toward  their  workmen  which  they  would  never  dare  to  enforce  as 
individuals,  for  then  they  would  subject  themselves  to  the  moral 
condemnation  which  unjust  and  ill-considered  action  merits ;  but 
this  impersonal  relation  of  capital  has  introduced  into  our  indus- 
trial system  a  state  of  affairs  resembling  that  of  absentee  land- 
lordism in  Ireland,  in  which  the  manager  acts  the  part  of  "  my 
lord's  agent." 

The  stockholders  of  a  corporation  may  be  scattered  over  every 
portion  of  the  country  or  even  throughout  the  world,  and  their 
interests  are  in  the  hands  of  managers  who  best  show  their  worth 
by  increased  dividends,  and,  instead  of  serving  as  connecting  links 
between  capital  and  labor,  they  more  frequently  serve  as  severing 
wedges.  It  is  by  no  means  infrequent  that  men's  wages  are  r^ 
duced  dimes  per  day  to  increase  the  earnings,  while  the  manager's 
salary  is  increased  thousands  per  year  as  a  reward  for  his  fidelity. 
In  this  manner  cheerful  loyalty  is  giving  place  to  a  spiritless^ 
sullen  performance  of  duty.  Is  it  any  wonder  that  a  bitterness  is 
being  engendered  against  capital  as  such  ? — for,  when  divested  of 
personality,  personal  contact  and,  therefore,  personal  feeling  are 
impossible.  In  the  course  of  twenty  years'  experience,  I  have 
seen  cheerful  compliance  grow  into  indifiference,  and  that  indif- 
ference gradually  turn  into  feelings  of  smothered  hostility. 

This  want  of  personality  is  also  debauching  public  monilB,and 
juries  will  render  verdicts  against  corporationB  in  spite  of  ficts 
and  the  law.    Interests  which  should  be  mutual,  forcee  vhkh 
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Bbould  inieracti  are  constantly  arrayed  one  againnt  tlie  otliery  and 
Uie  agf^^'^s^*'*!®  ^f  the  capitalists^  who,  through  the  medium  of 
trusts  and  other  devices,  rain  their  competitors  and  control  price«s, 
are  confronted  by  the  strong  social  forces  made  manifest  in  the 
cloBe  unions  of  labor,  which  find  expression  in  frequent  strikes 
and  boycotts. 

What,  then,  is  the  remedy  ?  Various  cures  have  been  sug- 
stc^l,  and,  '  rs,  some  look  to  g  'ntal  control  j 

tthiswoui        ,  IS  of  aggressive  indi\  yjnthesamo 

manner  as  the  corporation  has  deprived  us  of  the  justice  and  hon- 
derived  from  natural  trust  and  confidence.  How  may  we 
the  vigor  and  energy  of  individual  push  correlated  with 
»nesty  and  justice  ?  Is  it  not  plain  that,  with  the  restoration  of 
rsonal  liability,  dishonest  elements  would  scatter  and  their  com- 
binations dissolve  ? 

It  is  asked,  **  What  would  then  become  of  our  great  railway 
systems?^'  One  thing  is  certain,  although  the  impersonal  cor- 
poration might  vanish,  the  railways  would  rt^main,  and  there 
would  he  those  to  run  them*  If  the  persons  uniknl  in  the  consoU* 
dated  line^*  would  trust  each  other  (and  if  they  will  not,  why 
should  tlie  public  trust  them  ?),  such  lini-^  would  continue  as  at 
present    If  dihtrust  should  prevail,  the  VaTi  o, 

might  withdi*aw  their  capital  from  the  W  ,     i    .   ^an 

Central,  Lake  Shore,  and  other  properties,  and  concentrate  upon 
©w  York  Central,  lea\nng  other  <  "    fs  to  similarly  with- 

w  from  many  properties,  to  cone*  1  lud  be  responsible  for 

one;  and  thus  at  one  blow  would  l)e  dissolved  the  mammoth  con- 
solidations which  legislation  has  vainly  aimed  to  check. 

If,  as  would  no  doubt  Iw  tlireatt^itHl^  our  large  manufacturing 

hlishments  should  clost%  in  a  very  short  time  the  workmeo 
Id  take  posse*ssiori,  even  as  the  libentted  negro  slave  is  now 
ually  becoming  owner  of  the  lands  upon  which  he  si'rvetl  in 
1)ondage.  Trusts  would  scatt-<-T  to  the  winds,  for  unfair  and  dis- 
lumest  elements^  no  longer  trusted  by  society,  would  prey  upon 
•ACh  other,  while  the  honest  would  withdraw,  to  unite  among 
ttMlDBdvefi.  Material  development  might  be  retarded  for  a  time, 
til  mako  way  for  the  moral  growth  essential  to  the  proper  con- 
duct of  industrial  development.  With  this  accomplished,  co- 
operation w-  '  "  *  '  ,]  ^jj^^  interests 
of  capital  air  .  Id  be  united, 
and  society  would  be  rewarded  by  a  resultant  equal  to  the  imm 
•/  '  joint  effects.  Thus  we  have  seen  that  in  the  industrial, 
ji  \Mk  in  the  material,  world  a<Hion  and  reaction  are  oppo* 
attfs  and  equal,  that  force  can  neither  be  created  nor  destroyed, 
hr*  "'^    -     *    ...  4^  disappear,  it  live*  on,  to  reappear  in  new 
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AMONO  THE  FIJI  ISLANPa 

Br  C0XJTT9  TBOTTKIL 

is  a  Tery  trite  remark  that  the  Pacific  Ocean  often  empbati* 
cally  belies  its  title.  I  can  not  altogether  defend  it ;  atid»  in 
fact,  it  would  be  unreasonable  to  expect  coir^:  *  -^  •*  '•- m  bo  vast 
an  expanse  of  the  unstable.    When  the  grat  un,  uscsfK 

ing  from  the  wintry  horrors  of  the  region  now  always  aesociaied 
with  his  name,  burst  into  the  sunshine  and  balmy  breezes  beyond, 
he  did  not,  naturally,  reflect  very  closely  on  the  area  over  which 
the  new  name  was  to  be  ap^plied*  Big  generalizations  are  dimgter* 
ous  J  but  it  is  not  absolutely  a  misnomer^  and  those  who  haT« 
known  this  ocean  for  weeks  together  in  its  more  graciotiB  moods^ 
whether  on  its  vast  solitudes  or  among  its  scattered  island  ^roapt 
— ^will  readily  admit  the  justness  of  the  title* 

On  the  morning  we  reached  Fiji  the  sea  was  without  a  rtpph; 
and  as  we  passed  the  pretty  island  of  ^tt  aimed  lis 

rich  green  slopes  in  vain  for  a  sight  of  li  man  and 

his  works  do  not  show  out  prominently  against  tropical  nature. 
A  slight  basse  veiled  the  great  island  of  Viti  Levn  ^  ,  grMii 
Fiji ;  but,  as  we  came  nearer,  its  grand  and  varied  M4yyi 

out  clearly  in  front  of  us,  stretching  far  away  to  r 
Suva,  the  seat  of  government,  has  no  striking  f  ^^.v 

houses  lie  scattered  for  a  mile  or  two  along  a  neck  <  u  om 

Bide  of  a  bay,  at  the  head  of  which  enters  the  Tamav  r.   A 

reef  with  a  navigable  opening  crosses  this  bay,  an* '  ^  ^'lir 

harbor.    But  the  marvelous  fantastic  outline  of  hill  ,« 

bay— King  David  might  have  <1        ■'  ^     '  g^* — 

seen  from  the  broad  veranda  oi  .  ivna  a 

view  of  which  one  never  tired.    My  expectations  as  regarded  ho- 
tel accommodation  being  small,  1  -^reoably  euri:  '     '        '  »l 
a  well-ordered,  comfortable,  tw».  1  house.    It  »i 
the  chambermaid  was  a  little  black  Holomon  Isl^id  **  boy  **;  bill 
his  views  on  cleanliness,  and  on  meum  and  iuumf  were  not  appro* 
oiably  behind  those  of  his  profession  in  Europe ;  and  h«*  wnn,  b^ 
sides,  when  at  home,  a  man-slayer  and  a 
drawback,  indeed,  to  comfort  lay  in  the  faci  u 
were  all  open  to  the  roof  of  corrngateil  xinc,  ann  n 
torrents  of  rain — I  ne%'er  saw  rain  t 
rainy  days,  at  that  seasor^  unvlnnv- 
**  dry  season/' 

^— ■  ' -  ■  ■  'T  in  ihohi    I' 
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erabi J  extonded.  Organized  facilities  for  travel  do  not  ©xist ; 
but  the  traveler's  path  will  be  smoothed  if  ho  brings  introductions 
to  some  kvadiiig  official,  or  to  one  of  the  principal  traders  or  plant* 
era.  If  he  wisely  cultivates  the  society  alike  of  the  official  and  of 
the  non-official  class,  he  will  realize  more  profoundly  than  he  ever 
did  before  the  great  truth  that  there  are  two  sides  to  every  ques- 
To  this  unfortunate  antagonism  I  shall  return  later.  Mean* 
lile  I  recall,  with  mingled  sensations,  a  voyage  of  a  fortnight  in 
boat  along  the  northern  shores  of  Viti  Levu,  the  principal 
md  of  the  group,  and  about  eighty  by  fifty-five  miles  in  extent. 
THh^  preparations  for  such  a  voyage  are  at  all  events  simple.  Of 
p^rsoi  *  '  age  the  less  the  better—say  a  change  of  raiment  and 
a  mo'  M  t,  or  "screen  "as  they  call  it  in  the  colonies;  for 

provisions,  besides  a  tin  or  two  of  biscuits,  some  tea,  whisky,  and 
tobacco,  you  require  only  an  assortment  of  the  useful  but  moiit 
innutritious  **  ironcliul  '*^i,  e.,  tinne<l  meats,  here  in  universal  use, 
and  curiously  in  great  demand  among  the  natives,  probably 
owing  to  the  little  trouble  they  involve.  Hardly  a  coral  strand 
in  Fiji  so  romantic  or  remote  but  it  may  be  found  strewed  with 
the  empty  tins.  Judging  from  their  effect  on  myself,  I  should 
cite  them  as  a  most  potent  cause  of  the  decline  of  the  native  pop- 
tUation! 

irt-ed  punctually,  Vaka  Trti^^that  is  to  say,  Imving 
;ed  on  board  for  Saturday  at  daybre«Jc,  we  got  under 
way  on  Monday  afternoon.  Indeed,  only  a  man  of  exceptional 
cmc^rgy  like  my  r^     '  M,  I  was  assured,  have  p<^         1 

such  a  fc{it    Men.  ^ y  had  nearly  led  to  our    ,  \^ 

a  night  <ti  fresco  on  the  Kewa  River^  whose  famous  mosquitoes 
would  have  left  little  of  us  to  tell  the  tale.  These  Fijian  ri 
are  of  great  size  relatively  to  the  extent  of  the  land,  and  the  < 
of  the  Rewa  forma  the  eastern  extremity  of  the  island*  We  had 
intended,  accordingly,  entering  by  its  southern  mouth,  some  miles 
distant  from  Suva,  to  ascend  the  stream  some  way,  and  thence 
down  another  embouchure  to  the  northern  coast.  As  it  was, 
night  overtook  us  soon  aft^sr  entering  the  river ;  and,  although  we 
at  last  sighted  a  light  which  indicjited  a  house,  there  was  much 
gr  mud-banks,  and  retracing  of  our  course,  and  weary 

hu.  „  ..  iiimg.  before  we  reached  the  desired  point.  My  host 
beiog  on  an  official  tour,  and  thoroughly  acquainted  with  the 
people  an-   "         *  here  was  but  little  ditT  -      t 


our  rect!|^ 


that  any  respectable  ti 


I 


have  much  difficulty  among  these  amiable  people.  Hospitality 
here,  after  all,  is  a  simple  matter,  for  native  food  is  plentiful,  and 
there  is  usually  room  for  everybody,  besides  that  the  chief  of  the 
yillage  has  often  more  houses  than  ona 
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The  ordinary  Fijian  house  looks^  outoidi9|  like  &  greai  oblcmg 
hay-stack,  standing  on  a  mound  raised  some  few  feet  above  \h» 

surronnding  level,  ^vith  a  long  t'^  ^  '        '  ^   '^je 

roof  at  either  gable,  its  ends  soin  ijc 

The  hay-stack  has  a  doorway  or  two,  with  a  mat  snsptM  it 

Houses  with  greater  piT*ti     -       ,  however,  \\a      ' '  '  ]y 

latticed  with  reods,  and  t  from  the   «  -«> 

rately  thatched,  with  great  projecting  eaves.    Inside^  imiDenao 
posts,  usually  of  r^^jsi-wood  {Afzelia  bijuga),  r-  ^  -  - —    '*   '^•^uiotti 
framework,  support  the  roof.    The  interior  •  i-innol 

(cocoanut  fiber),  always  in  rectilinear  patteroi?^ — for  they  do  not 
affect  curves— are  sometimes  pretty.    The  black,  s«! '♦•---'  Untcds 
of  the  doors  are  the  stems  of  tree-fez*ns.    On  a  gn.  over- 

head is  stored  the  family  lau,  a  convenient  Fii  lUir^- 

lent  to  the  Italian  roba.    Here  it  comprises   ti..-    ...  .....^--g^par, 

huge  rolls  of  lappa  or  native  cloth,  mat««  immenao  pottery  ves- 
sels, and  the  like.  The  shelves  were  al^'  '  v  -a 
point  of  vantage  whence  you  could  *  .  .  .  ur 
neighbor  as  he  entered,  and  before  his  eyes  became  msed  to  the 
subdued  light.  The  floor  is  strewed  with  mata,  on  wbic !  r^ 
cline,  and  is  usually  raised  a  foot  or  so  toward  one  ci  h 
enables  you  to  take  a  graceful  attitude,  leaning  on  your  elbow* 
Cooking  is  done  in  a  little  hut  outside,  or  r  -'*  ■  •*  ^r  -  -  — .^t 
fireplace  on  the  floor,  confined  by  four  1'  _  ta 
way  out  through  the  lofty  roof.  As  you  enter  the  ii  ^11 
find  the  mats  being  swept,  or  fresh  ones  unrcilltHl  and  }  ii. 
Your  traps  are  brought  up  from  the  boat^  and,  if  thli^  L  !d 
have  grounded  half  a  mile  from  the  shore,  you  have  p«ii  •; 
yourself  been  carried  to  land  by  tht^se  willing  giontik  A  ii:v\ 
words  are  exchanged  with  the  village  chief  or  your  host  for  thu 
time  being — far  too  few,  to  my 
told  they  do  not  expect  it  K  IL  -. 
ness  from  English  gentlemen,  tant  pis  t  I  am  hi 
ranee  of  the  Ian r  ^  '  '' 
knows  any  Engl  J 

cation  has  been,  having,  wisely  or  otherwise,  diaoou 
silent  5ea«ce  then  till  supper  came,  .r  '    t  ^     *  -'''- 
by  those  pleasant  and  dignified  faci -, 
dumb,  was  often  very  irksoma    Supper,  how^*ver,  ► 
provided  from  tlie  materials  before  montiotv^^    *•*  ' 
perhaps  by  an  offering  of  fish  or  turtle.    Tl 
ritic,  but  it  is  very  far  from  b«ing  a  deli 
and  still  less  so  when  not  quite  fresh, 
accomimniment,  the  ever-pre^ient  and  r 


■m 


Thfl 
n^ed 

^Uy 

t, 

T 


\\ 


fwam  (^ 
cassava  ( 


ito),  or 


AMOKO  THE  FIJI  ISLANDS. 


647 


ing  to  their  mmpidity  and  HDsatinfying  qimlitiea    I  tried 

lianl  to  appreciate  these  famous  vegetablee^  whose  very  names 

r<KuiIl  ondies*^  picturei^que  and  savage  aeaociations ;  but  I  never 

ccceded,  ami  hardly  know  which  I  dinliked  the  least. 

Sometimes  we  produced  a  root  of  A-ai>a,  or,  as  the  Fijians  oall 

it,  yanggona,  alwayn  a  welcome  gift,  and  handed  it  to  our  native 

companioofi  to  prepare  the  national  brew.    I  suppo»e  most  people 

by  tliiii  time  know  the  ortliodox  mode  of  preparing  this.     It  h 

chewed,  or  ought  to  be,  as  in  Siimoa,  by  young  and  of  course 

pretty  girlst,  and  the  mssticateil  stuff  being  thrown  into  a  bowl 

id  mixed  with  water,  the  woo<iy  particles  are  fishe*!  out  with  a 

i»p  of  t!ie  fiber  of  vau  (a  malvaceous  tree,  Pariiium  up*),  and 

the  liquor  i«  then  carried  round  to  each  guest  in  order.  Of  courno, 

the  ohl  schixd  thii*  mode  of  preparation  is  thought  very  impe- 

lor  to  the  Tongan  innovation  of  jiounding  or  grating  the  root* 

Certainly,  the  ingredient^i*  differ  Homewhat,  and  the  dash  of  human 

secretion  in  the  orthodox  mixturo  pt^sMbly  promotes  digestion — 

an  effect  not  to  be  deHpined  after  a  ^uaro  meal  of  half  a  doa&en 

|Kiunds  of  yam !     Even  in  the  humblest  menage  the  national  bowl 

nf>t  prepared  without  some  form  and  circumstance — elaborate 

a^litional  motions  of  the  hands  in  clearing  the  bowl  and  rinsing 

fiber,  strict  attention  to  precedence  in  haruling  the  cup  to  the 

(a  matti^r  in  which,  when  Europ«Mins  wore  concerned,  I 

in  cither  islands  »ometime«  consulte^l),  and  to  other  pointu  of 

Kiriui*tt*\  tlh  ion  of  which  is  \ '         '   v  ith  some  aeverity. 

^"hu^»  it  jH  '  ,  to  empty  your  <  ut  cup  at  a  single 

draught.    On  my  firnt  oc^^asion  of  drinking  I  had  neglected  tbia 

rule,  '        '*  cup  was  large,  and  the  to^te,  as  I  thought,  nasty. 

Aoc'  /,  on  returning  the  cup,  which  you  do  by  sending  it 

spinning  along  the  floor  to  the  master  of  ceremonies,  the  usual 

■■  *     't    ing  of  hands  and  murmur  of  applau3e  which  should 

vere  withheld.  On  discovering  the  cause  of  the  silence, 

•*d  to  explain  tliat  I  had  never  tab'ted  the  cup  before,  and 

it  80  good  that  I  could  not  resist  prolonging  the  pleagure, 

w  that  my  solecism  was  too  great  to  be  ea*tily  excused. 

1  j  vi.],|)^]^  tobacco,  and  family  prayers  exhamit  the  even- 

ijig<^  iirop^rikmme;  and  my  companions  being  all  asleep — why 

L*ople  wast^*  so  much  time  in  sleep  in  this  interesting  world  I 

mderstand — ^I  hx>k  out  some  suit^ible   rafter  whence  to 

^      y  mo8quitt»-5icreen,  and  turn  in  —  not»  for  the  first  night 

at  all  ©vents,  to  sleep,  for  Mother  Earth,  con*^idered  as  a  mattress, 

i«  h      '        ^    ^   ~      nt  in  spring;  but  then*  '  '  '/er 

imp-  p;  the  cleanUnesa  inside  tk- 

t   V— no  ileas  or  other  vermin  bred  of  dirt  or  carelessness.    Flies 

■  i  1 1  inisquitoes  are  supplied  h\  ^*       ' '  nd  the  Iatt4>r  have 

iM-i.tlybeen  discovered  to  be  but  as  you  listen 
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to  their  baffled  drone  outside  the  curtaiii,  you  feel  that  yon  ea^ 
|raive  your  claim  to  such  advantAges^ 

I  attended,  at  the  Vale-ni-Bose  or  couueil^hotise  of  thfl  proT- 
iace  of  Ba,  a  half-yearly  meeting  of  the  ehief)$»  who  lussemble  tj 
discuss  the  affairs  of  their  respective  di;     "  '  '   'V        '       y 

interpreter  gave  me  only  an  outline  of  wl  -       _  "^ 

impossible  not  to  be  struck  by  their  readinesd  and  int^ 
and  not  less  by  their  gravity  and  gentlemanlike  m   -  -    ^-     ^\niong 
other  incidents,  some  men  were  brought  up  who  L  i  to  lenvo 

their  district  without  permission  for  another ;  and  tho  utt<*r  hu- 
miliation of  their  look  and  voice,  coupled  with  the  dignity  and 
severity  in  tone  and  bearing  of  the  chief's  reprimand,  was  rery 
dramatic.  To  be  sure,  not  very  long  ago  he  might  have  oi^ered 
them  to  the  oven  I 

This  same  Roho  or  high  chief,  a  shrewd-looking  man  with  a 
refined  and  well-shaped  head,  related  with  much  hw 
a  certain  occasion,  when  a  missionary  was  coming  i -. 
the  people  were  sending  in  offerings  to  him,  his  (the  Ra 
tributiou  was  a  **  long  pig*' — i*  e.,  a  human  body, 
missionary,  he  said,  have  met  since  and  discussed — I  t 
over^this  practical  joke«  He  invited  me  in  the  evisoing  to  a 
mekki — i.  e,,  soiree  musicale.  The  singing  was  a  woird  and  curious 
performance^  which  has  a  strange  fascination*  There  were  aboiil 
fifty  performers,  comprising,  in  fact>  the  entire  party  prEsent.  Ona 
man  begins  alone,  and  after  he  has  sung  a  few  bars^  anothnr  takes 
it  up  in  a  sort  of  second  to  him^;  then  a  few  mor^  join,  till  <md* 
denly  the  whole  body  of  voices  strike  in,  ac<  ,; 

with  strange,  unintelligible  gesticulations, 
(they  are  all  seated  on  the  ground),  and  po 
with  intent,  meaning  looks,  and  occasionalh 

in  absolute  unison — the  song  ending  uneaqpev     ,.^.  , 

ruptly  with  one  clap.  The  time  is  beat^^n  by  a  man  wiUi  a  coupla 
of  small  sticks;  it  was  very  intricate,  and  r  '  '      > 

genuine  and  old,  unlike  anything  I  ever  hear  ,  i- 

dered  by  our  notation.    Tanggona  followed — a  9erioiia  oer^nanial 


;r,  oa 


Oked 


brew — and  I  acquitted  myself  we^ 

drauglit,  the  Moko  afterward  pre 

which  was  considered  a  great  compliment 

Having  asked  Sailosi,  the  prov'         '      -^. 
whether  I  could  see  some  naiit^ 
would  hardly  be  worth  my  while,  as  ' 
dance.    I,  of  cour^v  ^ --^-i^tod  again.si  im^ 
nngallant  but  inn  !♦%  80  far  a^  my  bi^^ 

but  it  turntxl  out  tj utL  the  scr 

formance  was  not  vt*ry  in;   u  .vi.,j^,  .>*i  i 
16  smaller  girls,  with  a  lali  or  drum,  f  • 
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tlia  rest  in  one  or  two  rows  kept  walking  slowly  round  tbenij  sing^ 
Ling  in  a  h*  time,  far  better  than  usually  in  church  or  schoc>l, 

(tut  qui:  :_.  ijtonous  as  to  tune.  Their  costume  was  only  the 
limpla  Bulu  or  waist* cloth,  but  there  were  no  really  beautiful 
[figures  among  them.  Little  bonfires  were  made  to  light  up  the 
pt^rformance,  and  the  groups  of  small  children  tending  these,  or 
improvising  torches,  which  they  held  with  the  greatest  gravity 
patience,  wiis  the  most  picturesque  part  of  the  scene.  At  last, 
fwhen  the  young  ladies  had  evidently  exhausted  their  repertoire, 
and  were  beginning  to  repeat  themselvee^  I  slipped  away,  when 
Sailosi  followed  and  begged  me  to  stay,  as  he  had  arranged  for  a 
men's  dance,  and  it  was  just  coming  on.  Accordingly,  they  arrived 
and  took  possession  of  the  ground ;  and  the  girls,  after  walking 
and  chanting  round  them  for  a  minute  or  two,  as  if  by  way  of 
prot^^st,  gavo  it  up  and  se-ated  themselves  among  the  spectators. 
It  must  Ihi  admitted  that  the  new  performance  was  a  very  superior 
ftffair.  The  dancers,  fine  stalwart  fellows,  gave  first  some  of  thoso 
curious  combined  movements,  either  simultaneous  and  in  marvd* 
Otis  'times  ptissing  down  a  long  line  as  if  to  reprQ* 

800 1  .1  wave:  then  there  were  some  capital  figures, 

vigorously  and  beautifully  danced,  alternate  rows  dancing  with 
regular  steps  in  opposite  directions,  then  setting  to  each  other  and 
wheeling  round.  I  should  not  venture  in  '*  Maga,**  or  indeed  else* 
where,  to  hint  that  it  was  an  improvement  on  a  reel,  but  it  recalled 
one  in  many  of  its  features,  including  the  occasional  shout. 

At  Naiserelangi,  another  town  on  the  north  coast,  where  a 
half-yearly  assemblage  of  chiefs  was  sitting,  I  had  the  good 
fortune  to  see  some  very  picturesque  and  interesting  ceremonies, 
Thi^ee  consisted  of  the  customary  offerings  made  by  the  people  of 
the  neighborhood  to  the  visitors  who  had  come  from  other  parte 
o(  the  district.  Groups  of  these — splendiddooking  fellows  many 
of  them— «at  squatting  in  expectation  on  a  space  near  the  chiefs 
house;  while  down  the  various  paths  leading  t^)  the  village  pict- 
uroequo  files  of  men  and  women  came  streaming  on,  carrying, 
either  in  their  hands  or  on  poles  slung  over  their  shoulders, 
btuiches  of  e%'cry  size  of  yams,  or  cfci/f  -?i,  or  turtles.    The 

procession  had  certainly  not  been  mars  .  ith  a  conscious  eye 

to  the  picturesque,  and  yet  no  artist  or  sUige-manager  could  have 
produced  an  effect  more  perfect  as  to  grouping,  form,  and  color^ — 
the  long  rows  of  pleasant  or  stalwart  figures  ending  off  with  little 
children,  each  gravely  carrying  its  little  offering,  a  single  fruit, 
,.>  .^1,  .r..  ,.n  ,.u  ^..r.r.  while  for  background  to  the  picture  rose  a 
side,  half  wild,  half  planted,  and  crowned  by 
i  t.    The  bearers  came  up  and  deposited  their 

Lui  .  „  ...    party  of  visitors,  some  one  of  these  laying  his 

hand  on  each  heap  in  token  of  acceptance ;  and  then  followed  a 
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gentle  clapping  of  hands,  or  of  some  other  naked  part,  either  in 
unison  or  a  sort  of  running  fire,  but  in  a  quiet  ceremonious  man- 
ner, as  indicating  formal  rather  than  enthusiastic  approval.  Then 
the  immense  heap  was  divided  into  portions  by  a  maia  ni  vanua 
— a  hereditary  official  combining  the  duties  of  herald,  embassador, 
and  master  of  the  ceremonies — ^who  then  proclaimed  the  name  of 
the  place  for  which  each  portion  was  destined.  This  is  obviously 
a  very  delicate,  not  to  say  critical,  operation,  and  to  perform  the 
division  to  the  general  satisfaction  requires  tact  and  discrimina- 
tion of  a  high  order.  Finally,  the  parties  representing  each  of  the 
places  named  stepped  forward  and  carried  off  their  allotted  por- 
tions. There  is  considerable  feasting  on  these  occasions,  and 
sometimes,  with  such  vast  piles  of  food,  considerable  waste.  They 
are  enormous  eaters,  and  constantly  at  it.  One  morning  our  share 
of  the  offering  was  brought  in — a  turtle  and  a  mountain  of  dalo^ 
then  a  little  later  a  pig  and  another  vast  heap  of  dalo  and  yams ; 
and  before  evening  our  crew  of  five  had  accounted  for  it  all,  with 
the  very  slight  assistance  we  could  give  them ;  but  the  national 
vegetables  have,  of  course,  very  little  substance.  Sometimes  one 
sees  fine -looking  poultry  and  even  turkeys,  and  one  often  gets 
very  fair  fish. 

The  sea,  indeed,  in  some  places,  teems  with  life.  You  sail 
through  masses  of  little  white  jelly-fish,  or  of  a  larger  brown 
kind,  besides  a  magnificent  species  of  a  rich  purple  color.  Then 
there  are  multitudes  of  a  diminutive  flying-fish  which  I  have  not 
seen  elsewhere.  To  the  usual  perils  of  the  deep  must  here  be 
added  the  shoals  of  gar -fish — a  creature  usually  some  fifteen 
inches  long,  with  a  long,  sharp,  bony  snout — ^which  at  times  take 
to  whizzing  through  the  air  in  all  directions.  You  can  not  avoid 
them,  for  you  can  not  tell  from  what  direction  one  may  be  com- 
ing, and  the  snout,  if  it  hit  you  fair,  would  go  through  your  face 
or  give  a  very  ugly  wound.  One  of  pur  crew  was  struck  and 
wounded,  but  he  only  threw  the  fish  to  the  bottom  of  the  boat, 
and  said  quietly,  "  I  shall  take  it  out  of  you  for  this  to-night."  A 
woman  in  the  neighborhood  had  recently  been  struck  by  one  in 
the  breast,  and  died  of  the  wound.  A  curious  sight  I  saw  one 
day,  which  I  could  not  understand.  Two  large  fish  rose  together 
about  a  yard  from  each  other,  shot  straight  up  into  the  air,  and 
then,  sheering  off  in  opposite  directions,  fell  into  the  water  a  long 
way  from  each  other.  I  asked  what  this  meant — ^had  they  quar- 
reled ?  "  No,"  said  one  of  the  sailors, "  it  is  not  that.  I  have  seen 
it  before.  It  means  a  fair  wind  to-morrow."  So  next  day,  the 
wind  being  the  reverse  of  fair,  they  put  him  into  the  bows  to 
get  the  benefit  of  the  water  as  it  broke  over  us — ^hardly  the  wsy 
^courage  a  study  of  natural  phenomena  I 
16  Fijians  are  a  grand-looking  race,  splendidly  ro^dak 
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proportianifd  from  head  to  foot — no  falling  away  ahoni  the  calves^ 
or  spur-like?  heelg,  as  one  sees  in  some  of  the  finer  Indian  racea. 
Then  gncb  a  carriage — broad  shoulders,  with  the  head  well  set  on 
and  thrown  back.  The  mop  head  of  hair,  componed  of  long,  Repa* 
rato  apirala  carefully  tended  and  frizzwl  out,  which  is  so  8[>ecial  a 
eharacteristic  of  the  race  that  till  lately  it  was  thought  a  natural 
peculiarity  of  the  hair,  is  now  unfortunately  going  out  of  fa»hion« 

r It  gives  a  very  imposing  appearan<  '  V-agigantio 

Guard'*  "boar-skin p'*  but  is  nowti  lest  dimen- 

monfl  of  four  to  six  or  seven  inches  in  length.    It  is  often  dyed  to 

.  m  yellowish  brown  by  a  weekly  phist^iring  with  lime,  which  also 

^itiffens  it,  and  is  very  becoming,  though  its  primary  use  is  to  do- 
Biroy  the  superabundant  insect  colonies.  Any  actor  wishing  to 
•cqaire  the  gait  of  conventional  majesty  should  come  out  here 

*«nd  watch  the  ordinary  Fijians  walking  up  and  down,  every  inch 
a  king,  and,  in  quaint  combination  with  this  majestic  strut,  hold- 
ing each  other's  hands  like  little  children.  In  color  some  few  are 
▼ery  black,  but  the  great  majority  vary  from  a  dark  br<3nze  to 
chf  nier;  and  one  is  often  inclined  to  wonder  whether  the 

anc.v...:  ...-  of  bronze  in  statuary  was  suggested  by  the  coloring  of 

!  »omo  such  race.  Certainly  in  this  color  humanity  may  go  naked 
nod  not  be  ashamod*  The  costume  proper  is  only  the  snlu^  or 
Waist *cloth  ;  and  tliero  ran  be  no  better  proof  of  the  Fijian's  nat- 
ural  dignity  and  look  of  breeding,  than  that  the  too  frequent  addi* 

,  tion  of  a  dirty  flanm.il  shirt  does  not  al  v  '^nn  him  into  a 

'  TtifBan  or  a  snob.    Whon  a  bUtck  coat  ^  are  superadded 

— ^happily  this  is  still  very  rare — as  much  can  not  be  said  I 

The  my  *     -        question  of  a  general  decline  of  these  races  haa 
often  been  ^  i.  and  has  been  ascribed  to  many  causes,  all  of 

which  contribute  something,  and  some  of  which,  as  drink  and 
debauchery,  are  ob\4ouH,  Hardly  less  so,  perhaps,  the  going  to 
church  in  a  full  suit  of  European  clothes,  and  sitting  naked  in  a 
ilraught  to  cool  themselves  afterward  !  For  this  reckless  intro- 
duction  of  clothing,  not  less  deleterious  than  unflpsthetic,  the  more 
tgnonint  missionary  of  former  days  has  to  answer,  and  disease 

.luis  not  nnfreqnently  been  introduced,  besides,  in  second -band 

^clothing* 

One  hopes  against  hope,  and  against  such  experience  as  onflr 
that  the  decline  of  the  Fijians  will  be  arrested,    TIp    " 

ace  from  the  earth  of  these  very  fine  racM.^s — for  tl> 
ana  are  finer  still,  perhaps  the  finest-looking  race  anywhere — 
is  a  ^•-•--  -t  loss  to  the  world,  and  not  merely  from  a  sentimental 
or  ian  point  of  view.    The  experiment  of  preserving  such 

»r. 
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I  inly  never  been  tried  before  under  such  favorabl«> 
^' ^  the  workers  have  had  carte  blanche;  but  it 
rising  if,  feeling  they  are  fighting  a  losing  bat- 
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tie,  they  began  now  to  relax  their  exertions.  It  was  melancholy 
to  look  at  the  registers  of  the  little  towns,  neatly  kept  by  natiye 
scribes,  and  to  observe  the  gradual  decrease — if  fewer  deaths 
sometimes,  then  also  in  proportion  fewer  births.  One  noticed, 
too,  the  hopeless  resignation  of  the  sick,  suffering  from  compara- 
tively slight  ailments,  but  apparently  not  caring  to  live.  If  some- 
thing more  could  be  done  in  the  way  of  giving  skilled  attendance 
to  the  sick,  it  would  be  well.  An  attempt  is  being  made,  by  giv- 
ing some  little  training  in  the  hospitals,  but  the  hamlets  are  so 
numerous,  and  so  small  and  scattered,  that  it  would  be  difficult 
for  such  trained  attendants  to  reach  them  all.  More  might,  as  it 
seemed  to  me,  be  done  in  the  way  of  sanitary  supervision.  The 
head-man  or  the  district  chief  may  be  *' resjwnsible,'*  but  he 
may  not  always  understand  what  is  needed.  Where  sites  are  un- 
healthy they  should  be  changed,  and  far  greater  cleanliness  in  the 
surroundings  insisted  on.  (The  interiors  of  the  houses,  as  I  have 
said,  are  almost  faultless  in  this  respect.)  Direct  encouragement 
might  be  given  in  some  form  for  the  rearing  of  children.  The 
possession  of  an  illegitimate  child  being  now  a  proof  of  a  crime 
which  is  punishable  by  law,  such  children,  naturally,  seldom  see 
the  light.  But  what  I  believe  is  needed,  above  all,  is  some  addi- 
tional stimulus  to  exertion,  some  interest  in  life  which  would 
strengthen  their  hold  on  it.  With  our  accumulated  experience, 
our  great  resources,  and  unlimited  good  intentions,  is  the  problem 
beyond  us  ? — Abridged  from  Blackwood's  Magazine. 
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DO  we  know  anything  about  the  earth  in  the  beginning  of  its 
history  —  anything  of  those  rock-masses  on  which,  as  on 
foundation-stones,  the  great  superstructure  of  the  fossiliferous 
strata  must  rest  ?  Palaeontologists,  by  their  patient  industry, 
have  deciphered  many  of  the  inscriptions,  blurred  and  battered 
though  they  be,  in  which  the  story  of  life  is  engraved  on  the 
great  stone  book  of  Nature.  Of  its  beginnings,  indeed,  we  can 
not  yet  speak.  The  first  lines  of  the  record  are  at  present  want- 
ing— perhaps  never  will  be  recovered.  But,  apart  from  this :  be- 
fore the  grass  and  herb  and  tree,  before  the  "  moving  creature  in 
the  water,"  before  the  "  beast  of  the  earth  after  his  kind,"  there 
was  a  land  and  there  was  a  sea.  Do  we  know  anything  of  that 
globe,  as  yet  void  of  life  ?    Will  the  rocks  themselves  give  ns  any 

vidrets  ddiTered  before  the  British  Auodation  for  the 
h  meeting,  September  10, 1888. 
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in  interpreting  the  cryptogram  which  shrouds  its  history,  or 

must  we  reply  that  there  is  neither  voice  nor  language,  and  thus 
accept  with  blind  submission,  or  spurn  with  no  lesis  blind  incro- 
duUty,  the  conclusions  of  the  physicist  and  the  chemist  ?  The 
tret  of  the  earth's  hot  youth  has  doubtless  been  well  kept ;  so 
911  that  we  have  often  been  tempted  to  guess  idly  rather  than  to 
labor  patiently.  Nevertheless,  we  are  beginning,  as  I  believe,  to 
feel  firm  ground  after  loug  walking  through  a  region  of  quick* 
Mnds;  we  are  laying  hold  of  principles  of  inter]iretation,  the  rela- 
livo  value  of  which  we  can  not  in  all  cases  as  yet  fully  apprehend 
—principles  which  sometimes  even  api»ear  to  be  in  conflict,  but 
which  will  some  day  lead  us  to  the  truth*  The  name  Cambrian 
bus  been  given  to  the  oldest  rocks  in  which  fossils  have  been 
foimcL  This  group  forms  the  first  chapter  in  the  first  volume^ 
called  Palceoaoic,  of  the  history  of  living  creatures.  Any  older 
rociks  are  provisionally  termed  Archeean.  These  —  I  speak  at 
present  of  those  indubitably  undenying  the  Cambrian— exhibit 
marked  differences  one  from  another.  Some  are  indubitably  the 
detritus  of  other,  and  often  of  older,  materials — slates  and  grits, 
volcanic  dust  ami  ashes,  even  lava-flows.  Such  rocks  differ  but 
little  from  the  basement  beds  of  the  Cambrian ;  probably  they  are 
not  much  older,  comparatively  8 1      '      s.    But  in  some  ]  '  ve 

finil  in  a  like  p<^>8itioii  rocks  as  i  ->ri^in  of  which  i  re 

difficult  to  decide.  Often  in  thuir  gonerl  i  p^ct  they  resemble 
sedimentary  deposits,  but  thoy  seldom  ri  y  distinct  indica- 

tions of  their  original  fragmental  const  i  They  have  l>een 

metamorphoiscd^  the  old  structures  have  been  obliterated^  new 
minerals  have  been  developed,  and  these  exhibit  that  peculiar 
oriidtation,  that  rudely  parallel  arrangement  which  is  called  foli- 
That  these  rocks  are  older  than  the  Cambrian  can  often 
icmstrateil.  Sometimes  it  can  even  be  proved  that  their 
It  distinctive  character  had  been  assumed  before  the  over- 
Cambrian  rocks  were  deposited.  Such  rocks,  then,  we  may 
oonfidently  bring  forward  as  types  of  the  earth's  foundation* 
sUmesL  I  must  assume  what  I  believe  few,  if  any,  competent 
workers  will    "  hat  certain  structures  are  distinctive  of  rocks 

which  have  I  from  a  state  of  fusion  under  this  or  that 

environment ;  others  are  distinctive  of  sedimentary  rocks ;  otherS| 
» whatever  may  be  their  significance,  belong  to  rocks  of  the 
Ued  metamorphic  group.  Our  initial  difficulty  is  to  find 
examples  of  the  oldest  rocks  in  which  tJio  original  stmctnree  are 

g|:n -f)dified.    Commonly  they  are  like  palimpsa^,  where  the 

p:  character  can  only  be  discerned,  at  best  faintly,  under 

tLn  ::v  r  r»  l  ent  inscription.  Hero,  then,  is  one  of  the  best  which 
I  p*>-  —  T  '^  "* '  tian  gneiss  from  Canada,  Its  structure  is 
ehara  whole  group ;  the  crystals  of  mica  or  horn* 
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blende  are  well  defined,  and  commonly  have  a  more  or  less  paral- 
lel arrangement;  here  and  there  are  bands  in  which  these  minerals 
are  more  abundant  than  elsewhere.    The  quartz  and  the  feldspar 
are  granular  in  form ;  the  boundaries  of  these  minerals  are  not 
rectilinear,  but  curved,  wavy,  or  lobate ;  small  grains  of  the  one 
sometimes  appear  to  be  inclosed  in  larger  grains  of  the  other. 
Though  the  structure  of  this  rock  has  a  superficial  resemblance  to 
that  of  a  granite  of  similar  coarseness,  it  differs  from  it  in  this 
respect,  as  we  can  see  from  the  next  instance,  a  true  granite,  where 
the  rectilinear  outline  of  the  feldspar  is  conspicuous.    Here,  then, 
is  one  of  our  problems.    This  difference  of  structure  is  too  general 
to  be  without  significance.    What,  then,  does  it  mean  ?    Among 
the  agents  of  change  known  to  geologists,  three  are  admittedly  of 
great  importance :  these  are  water,  heat,  and  pressure.    The  first 
effect  of  pressure  due  to  great  earth-movements  is  to  flatten  some- 
what the  larger  fragments  in  rocks,  and  to  produce  in  those  of 
finer  grain  the  structure  called  cleavage.     This,  however,  is  a 
modification  mainly  mechanical.    It  consists  in  a  rearrangement 
of  the  constituent  particles ;  mineral  changes,  so  far  as  they  occur, 
being  quite  subordinate.    But  in  certain  extreme  instances  the 
latter  are  also  conspicuous.    From  the  fine  mud,  generally  the 
result  of  the  disintegration  of  feldspar,  a  mica,  usually  colorless, 
has  been  produced,  which  occurs  in  tiny  flakes,  often  less  than 
one  hundredth  of  an  inch  long.    In  this  process  a  certain  amount 
of  silica  has  been  liberated,  which  sometimes  augments  pre-exist- 
ing granules  of  quartz,  sometimes  consolidates  independently  as 
micro-crystalline  quartz.    Simultaneously  carbonaceous  and  fer- 
ruginous constituents  are  converted  into  particles  of  graphite  or 
of  iron  oxide.    As  to  the  effects  of  pressure  when  it  acts  upon  a 
rock  already  crystalline,  there  are,  as  it  seems  to  me,  differences  in 
the  resultant  structures  which  are  dependent  upon  the  mode  in 
which  pressure  has  acted.    They  are  divisible  into  two  groups; 
one  indicating  the  result  of  simple  direct  crushing,  the  other  of 
crushing  accompanied  by  shearing.    In  the  former  case,  the  rock- 
mass  has  been  so  situated  that  any  appreciable  lateral  movement 
has  been  impossible ;  it  has  yielded  like  a  block  in  a  crushing- 
machine.     In  the  latter,  a  differential  lateral  movement  of  the 
particles  has  been  possi1)le,  and  it  has  prevailed  when  (as  in  the 
case  of  an  overthrust  fault)  the  whole  mass  has  not  only  suffered 
compression,  but  also  has  traveled  slowly  forward.     Obviously, 
the  two  cases  can  not  be  sharply  divided,  for  the  crushing  up  of 
a  non-homogeneous  rock  may  render  some  local  shearing  possi- 
ble.   Still,  it  is  important  to  separate  them  in  our  minds,  and  we 
shall  find  that  in  many  cases  the  structure,  as  a  whole,  like  the 
cleavage  of  a  slate,  results  from  a  direct  crush ;  while  in  others 
the  effects  of  shearing  predominate.    The  latter,  acoordingly,  ex- 
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liibit  phenomena  Tesembling  the  effects  of  a  teosUe  strees.  Ma^ 
^tMa  of  a  like  character  assume  a  more  or  less  linear  arraogo^ 
it;  tho  rock  becomes  slightly  banded,  and  exhibitii,  as  hm 
said,  a  kind  of  flejcion  structure.  The  mass  gi-adually  as* 
smmeii  a  fragmental  condition  under  the  pressure,  and  its  parti- 
cl««»  as  they  shear  and  slide  under  the  effects  of  thrust,  behave  to 
Bomd  extent  like  thoJ!$e  of  a  non-uniform  mass  of  rock  in  a  plastic 
idition^  a*i,  for  example,  a  slaf^gy  glass.  IHustratiuns  of  the 
fects  of  direct  crughing  in  a  granitoid  rock  are  common  in  the 
Alps.  Those  of  a  shearing  crush  are  magnificently  developed  near 
le  great  overthrust  faults  in  the  northwest  Highlands  of  Scotland- 
It  seems,  then^  to  be  demonstrated  that  by  mechanical  defonnation, 
Dmpanied  or  followed  by  molecular  rearrangement^  foliated 
cks,  such  as  certain  gneisses  and  certain  schists,  can  be  pro- 
luced  from  rocks  originally  crystalline.  But  obviously  there  are 
limits  to  the  amount  of  change.  To  get  certain  results  you  must 
iiav©  begun  with  ro«*k8  of  a  certain  character  Hitherto  we  have 
&n  dealing  with  nx'ks  which  wuro  approximately  uniform  in 
D^haract^r,  though  composed  of  diverse  materials — that  is,  with 
[^ks  more  or  less  gratiulur  in  character.  Suppose,  now,  tho 
rock  to  have  alruady  ticq aired  a  definite  structure — sup- 
"poiS  it  had  assumed,  nover  mind  how,  a  distinct  mineral  banding, 
the  layers  varying  in  thickness  from  a  small  fraction  of  an  inch 
upward.  Would  this  structure  survive  the  mechanical  deforma- 
tion T  I  can  give  an  answer  which  will  at  any  rate  ^  ^  a  cer» 
tain  way.  I  can  prove  that  subscHjuent  pressure  1  luently 
failed  to  obliterate  an  earlier  banded  structure.  In  such  a  district 
I  th  * ':  we  commonly  find  banded  gneisses  tv  '  "  .  *  '  '  ista 
rhi*  been  exposc»<i  to  great  pressure,  1  ha 
^rmc^r  case,  the  new  divisional  plmies  are  indicated  by  a  coating 
films  of  mica,  by  which  the  fissility  of  the  rock  in  this  direction 
Is  ineiwised*  Tlie  mass  has  assumed  a  cleavage-foliation.  I  give 
it  this  name  because  it  is  due  to  tho  same  cause  as  ordinary  cleav- 
?,  but  is  accompanied  by  mineral  change  along  the  planes  of 
ivision,  while  I  term  the  older  structure  stratification-foliation, 
ise  so  frequently,  if  it  has  not  been  determined  by  a  stratifica- 
i  of  the  original  constituents,  it  is  at  any  rate  a  most  extraor- 
dinary  imitation  of  such  an  arrangement.  In  many  cases  the  now 
ictur©  is  parallel  '  '  1 ;  but  in  others,  as  in  the  "  strain- 
lip'*  cleavage  of  a  1  ^  newer  can  be  seen  distinctly  cut- 
ag  across  the  older  mineral  banding.  To  put  it  briefly,  I  assert, 
th©  result  of  exavi  v  '  V  ^  '  in 
oases  tho  n  •?!- 
dom  fails  to  dett^et  traces  of  the  older  foliation,  while  in  a  large 

tnumber  of  :     ' %  it  is  still  as  definite  as  the  stripe  in  a  slate. 

[^  have  gL  Lhus  far — ^tfaat  i^iessure  acting  on  rocks  pre- 
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viously  crystallized  can  produce  a  foliation;  but  when  it  Iiab acted 
in  PalsBozoic  or  later  times,  the  resulting  structures  can  be  iden* 
tifiod,  and  these,  as  a  rule,  are  distinguishable  from  those  of  tba 
most  ancient  foliated  rocks,  while  at  present  we  have  found  no 
proof  that  pressure  alone  can  produce  any  con^r  d 

banding,     I  am  aware  that  this  statement  will  hv     —^  .     ..  i 

vent  ure  to  state,  as  one  excuse  for  my  temerity,  that  probably  few 
persons  in  Great  Britain  ]i  u  more  of  crystalliri^         '      '    'b 

in  the  field  and  with  the  ir.    r      ope,  than  my8elf.    S  n 

not  deny  the  possibility  of  a  well-banded  rock  hmsif^  due  to  press* 
ure  alone,  I  unhesitatingly  aflBrm  that  this  at  p^  ^  *  i^  a  mere 
hypothesis— a  h^^^othesis,  moreover,  which  is  at  by  dom^ 

serious  diflBculties.    For,  if  we  concede  that,  in  the  case  of  muny 

rocks  originally  granular,  d}Tiamic  metamorphism  has  t  ■*  ^ d 

a  mineral  banding,  this  is  only  on  a  very  small  »rnji>  \  t' 
are  but  a  small  fraction  of  an  inch  thick.    No  on 
ment  confuse  a  sheared  granite  from  the  Hii/^' ' 
rentian  gneiss  from  Canada  or  with  an  u^ 
gneiss.    For  the  former  to  attain  to  the  condition  * 

the  mass  must  have  been  brought  to  a  condition  whi. ., 

of  great  freedom  of  motion  among  the  partich^a — almost  as  muci 
in  short,  as  among  those  of  a  molten  rock.    »"  *       '      '      '      i\mic 
metamorph ism  of  Palieuzoic  or  later  ages  api^  ,         some 

supplementary  agency.    Can  we  obtain  any  clew  to  it  ?    I  hard 
already  mentioned  the  effect  produced  by  tin    *   '       '         '  l/irgu 
masses  of  igneous  rocks  upon  other  rocks,    't  _  ither 

igneous  rocks  already  solidified  or  sedimentary  rocks.    Tbo  fDrm«!r 
may  be  passed  over,  as  they  will  not  nj:-   ^  -  ^^^^  ^  ^-    :«>»    In  regard 
to  the  latter,  the  results  of  contact-uj  ■>  it  !<«callM| 

as  we  might  €»xpect,  are  very  varioua    SpeakiDg  only  of  t 
extreme,  we  find  that  sandstones  are  converted  into  qu 
limestones  become  coarsely  crj^stalline,  all  traces  of  orL\ u 
disappearing  and  crystalline  silicates  bi  ^  med.     Ji 

rocks  all  signs  of  the  original  sediment.    ......,jjjear   »  1 

silicates  are  formed,  such  as  mica  (especially  brown)  v 

liisite,  and  sometimes  tourmaline;  feldspar, howt- 

Fair -sized  grains  of  quartz  appear,  either  by  enhn 

nal  granules  or  by  independent  crystallization  ot 

It  is,  further,  important  to  notice  1  v 

of  the  intrusive  mass — that  is,  a« 

the  highest  temperature  has  been  longt*^  u 

ondar}^  minerals  attain  a  larger  size  and  ar  n  m  au  \  • 

titious  substances— that  h,  thry  hare  n^  f^,  s^  th<? 

formed,  to  iucorporat^^  pre- 

lias  not  been  melted  down,  imv ., 

rather  free  molecular  movement  1 
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eral  in  cryBtalUziog  could,  as  it  were^  elbow  ont  of  the  way  tlie 
more  refractory  i>article8.  Its  effects  are>  in  brief,  to  consolidate 
the  rock,  and,  while  causing  some  constituents  to  vanish,  to  in- 
crease  grmtly  the  sixe  of  all  the  others.  It  follows,  then,  that 
mineral  »ogrogatinn  is  promoted  by  the  maintenance  for  some 
time  of  a  high  temperature,  which  is  almost  a  truism.  I  may  add 
to  this  that,  though  rocks  modified  by  contact  -  metamorphism 
differ  from  the  Archiean  schists,  we  find  in  them  the  best  imita* 

^tiom*  of  stratification-foliation,  and  of  other  structures  character- 
btic  of  the  latter.  One  other  group  of  facts  requires  notice  before 
^'  *mI  to  draw  our  inferences  from  the  preceding,    A  u- 

in      ^  ,     lien  a  stratitieil  mass  resta  upon  considerably  oi*  -.s, 

the  lower  part  of  the  former  is  full  of  fragments  of  the  latten 
L  '  '  '  it  beds  of  the  Cambrian  and 

V^  ^  1  till' stoiic-book  of  life.   ^Vhat 

can  we  learn  from  the  material  ol  it  1  u  ^  ?  They  UA\  us  that 
gr  '*  -\  rocks,  crj^stalline  schists  oi  various  kinds,  as  well  as 
qi  and  phyllitos,  then  abounded  in  the  world.    The  Torri- 

dou  sandstone  of  Scotland  proves  that  much  of  the  subjacent 
Hebridean  had  even  then  acquired  its  present  characterlstica 
The  Cambrian  rocks  of  North  and  Houth  Wales  repeat  the  story, 
notably  near  Llynfaelog  in   '  \\  where  the  adjacent  gneiss- 

oid  rocks  from  where  the   ^  ...v..  were  derived,  even   if  once 
trw©  granites,  had  assumed  their  present  differences  beforw  the 
id  of  the  OamViriau.     By  the  same  time  similar  changes  had 
fected  the  cry.stalline  rocks  of  the  Malverns  and  parts  of  Shrop* 
shire.    It  would  be  easy  to  quote  other  instances,  but  these  may 
\ce.    I  will  only  add  that  the  frequent  abundance  of  slightly 
lyrcd  rocks  in  these  conglomerates  and  grits  seems  significant. 
Such  rocks  swrn  to  have  been  more  widely  distributed— less  local 
—than  they  have  been  in  later  periixls.     Another  curious  piece  of 
©ridenot!  points  the  same  way.     In  North  America,  as  is  well 
known,  there  is  a  great  group  of  rocks  to  which  Sir  W.  Logan 
gave  the  name  of  Huroniaii,  because  it  was  most  typically  devel- 
oped in  the  vicinity  of  Uikc  Huron,    Gradually  great  confusion 
as  to  what  this  term  really  designated.    But  now,  thanks  to 
fellow-workers  on  the  other  side  of  the  Atlantic,  the  fogs,  gen- 
emted  in  the  laboratory,  are  being  dispelled  by  the  light  of  micri>- 
9i  )i  iind  the  fresh  air  of  the  field.    We  now  know  that 

ih.  :--...  ill  group  in  no  case  consists  of  very  highly  altered 
rocks,  though  some  of  its  members  are  rather  more  changed  than 
i«  ti»T!  If  ,^^  which  they  are  sup- 

po^wl  '  .-,    : jii  ar©  not  rare  iii  the  Hu- 

Rittiftll*   Some  of  these  consist  of  granitoid  fragments  in  a  qnartz- 

itrix,    v  /     ^  rock  was  once  a  pebbly 

>ne,    Sr  ued  with  the  microseope, 
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differs  from  any  Palaeozoic  sandstone  or  qnartzite  that  I  have  yet 
seen.  Among  grains  of  quartz  and  feldspar  are  scattered  numer- 
ous flakes  of  mica,  brown  or  white.  The  form  of  these  is  so  regu- 
lar that  I  conclude  they  have  been  developed,  or  at  least  completed, 
in  situ.  Moreover,  the  quartz  and  the  feldspar  no  longer  retain 
the  distinctly  fragmental  character  usual  in  a  Palaeozoic  grit,  but 
appear  to  have  received  secondary  enlargement.  A  rock  of  frag- 
mental origin  to  some  extent  has  simulated  or  reverted  to  a  truly 
crystalline  structure.  In  regard  to  the  larger  fragments  we  can 
affirm  that  they  were  once  granitoid  rock,  but  in  them  also  we 
note  incipient  changes,  such  as  the  development  of  quartz  and 
mica  from  feldspar  (without  any  indication  of  pressure),  and  there 
is  reason  to  think  that  these  changes  were  anterior  to  the  for- 
mation of  the  pebbles.  To  sum  up  the  evidence :  In  the  oldest 
gneissoid  rocks  we  find  structures  different  from  those  of  granite, 
but  bearing  some  resemblance  to,  though  on  a  larger  scale  than,  the 
structures  of  vein-granites  or  the  surfaces  of  larger  masses  when 
intrusive  in  sedimentary  deposits.  Wo  find  that  pressure  alone 
does  not  produce  structures  like  these  in  crystalline  rocks,  and 
that  when  it  gives  rise  to  mineral  banding  this  is  only  on  a  com- 
paratively minute  scale.  We  find  that  pressures  acting  upon 
ordinary  sediments  in  Palcpozoic  or  later  times  do  not  produce 
more  than  colorable  imitations  of  crystalline  schists.  We  find 
that  when  they  act  upon  the  latter  the  result  differs,  and  is  gen- 
erally distinguishable  from  stratification-foliation.  We  see  that 
elevation  of  temperature  obviously  facilitates  changes  and  pro- 
motes coarseness  of  structure.  We  see  also  that  the  rocks  in  a 
crystalline  series  which  appear  to  occupy  the  highest  position 
seem  to  be  the  least  metamorphosed,  and  present  the  strongest  re- 
semblance to  stratified  rocks.  Lastly,  we  see  that  mineral  chanire 
appears  to  have  taken  place  more  readily  in  the  later  Archaean 
times  than  it  ever  did  afterward.  It  seems,  then,  a  legitimate  in- 
duction that  in  Archa?an  times  conditions  favorable  to  mineral 
change  and  molecular  movement^ — in  short,  to  metamorphism — 
were  general,  which  in  later  ages  have  become  rare  and  local,  so 
that,  as  a  rule,  these  gneisses  and  schists  represent  the  foundation- 
stones  of  the  earth's  crust.  On  the  other  side,  what  evidence  can 
be  offered  ?  In  the  first  place,  any  number  of  vague  or  rash  asser- 
tions. So  man}'  of  these  have  already  come  to  an  untimely  end, 
and  I  have  spent  so  much  time  and  money  in  attending  their  exe- 
cutions, that  I  do  not  mean  to  trouble  about  another  till  its 
advocates  express  themselves  willing  to  let  the  question  stand  or 
fall  on  that  issue.  To  a  geologist  (especially  one  belonging  to  the 
school  of  Lyell)  it  is  equally  diflScult  to  conceive  that  there  shoold 
"^  broad  distinction  between  the  metamorphic  rocks  of  Arduean 
ost*Arch8can.age  respectively,  as  that  the  pre-Tertiaiy  vol- 
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ik  rocks  should  be  altogctUer  different  in  character  from  those 
of  Tertiary  and  recent  tim^.  During  the  periods  mentioned  vol- 
V  '  IIS  we  should  expect^  to  have  been  ejected  from 

1  ^  cruBt  similar  in  compoBition  and  condition^ 

and  to  have  soliditied  with  identical  environment.  Hence  the  re- 
I  «nlt8,  allowing  for  secondary  changes,  should  still  be  similar.  But 
|to  a8«ume  that  the  environmimt  of  a  rcK^k  in  early  Archamn  times 
\  identical  with  that  of  similar  material  at  a  much  latcT  period 
)  l)eg  the  whole  question.  My  creed  also  \&  the  uniform itarian, 
but  this  does  not  bind  me  to  follow  a  formula  into  a  position 
which  is  untenable.  **  The  weaknt>ss  and  the  logical  dufect  of 
uniformitariauiKm  **  (those  are  Prof,  Huxley's  words)  **  is  a  refusal, 
or  at  least  a  reluctance,  to  look  beyond  the  *  present  order  of 
ling;;/  and  the  Iwnu^  content  fur  nil  time  to  regard  the  oldest 
fossiliferous  rock«  as  the  ultima  Thxde  of  our  s^'ience/*  Now^ 
tiniar  for  myself,  I  see  no  evidence  since  the  time  of  these 
r  ^ent  known,  of  any  very  material  difference  in  the 

e  iigs  on  the  earths  surface.    The  relations  of  saa 

and  land,  the  climate  of  regions^  have  been  altered  ;  but  because  I 
^^  *  to  revel  in  extemporized  catastrophes,  and  because  I  be* 
1  lit  in  nature  order  has  prevaile<l  and  law  htkH  ruleil,  am  I 

therefore  to  stop  my  inquiries  where  life  is  no  longer  founds  and 
we  seem  approaching  the  first-fruits  of  the  creative  ix)wer  ?  Be- 
cause paheont*>logy  is  perforce  silent;  lNK?ause  the  geologist  can 
only  say,  "  I  know  no  more/'  must  I  close  my  ear  to  those  who 
would  turn  the  light  of  other  sciences  upon  the  dark  plac'cs  of  our 
own,  and  me*.^t  their  reasoning  with  the  exclamation,  **  This  is  not 
written  in  the  book  of  uniformity^'?  To  do  this  would  be  to 
imitate  the  silversmiths  of  old,  and  silence  the  teacher  by  the  cry^ 
**  Great  is  Diana  of  the  Ephesians ! "  What,  then,  does  tlie  physi* 
tCist  tell  us  was  the  initial  condition  of  this  globe  ?  I  will 
not  go  into  the  vexed  question  of  gecdogical  time,  though,  as 
:8!Mdogist»  I  must  say  that  we  have  reason  to  complain  of  Sir 
r,  Tliomson.  Years  ago  he  re<luce<l  our  credit  at  the  bank  of 
Kmo  Xaj^  a  hundred  million  years.  We  grumbknl,  but  submitted, 
and  endeavored  to  diminish  our  drafts.  Now  he  has  fluddenly  put 
up  the  sliutten*, and  declared  a  dividend  of  1^  ''  n  four  shillings 
in  lh*»  jKumd, 
the  manager* 

l-^gical  scale  for  the  age  of  this  earth,  I  do  not  believe  in  its 
VVTiat,  then,  does  the  physicist  t*dl  tis  must  have  been 
ill  Uie  'oeginning?  I  pass  to  the  conJn>^**n/ior /f/o/ii*  of  Leibnitz, 
when  the  molten  globe  ha^l  crusted  over,  and  its  present  liistory 
b»*knm.  Rigid  nniformitarian  though  you  may  be,  you  can  not 
.^.-ly  that,  when  th«  irfa^vi  of  the  ground  was  at  a  temper* 


1  trust  some  aggrieve<l  shai 


will  proswute 


While  iiersonally  I  set*  little  hope  of  arriving  at  a 


atfjn*  f'f  j:*i-  Im.st    ! 


fl 


iiT*?  w.ts   rj<j  nun.  Kuvi"  i 


^f  dr 
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ashes — no  river,  save  of  molten  fire.  Now  ia  endiug  a  long  ImtoTy 
with  which  the  unif  ormitariaii  must  not  reckon — of  &  lim^  whtrn 
many  compounds  now  existing  were  not  dissolved  but  disfiociatiid, 
for  combination  under  that  environment  wa?  impossible.  Y*4 
there  was  still  law  and  still  order — nay,  the  jh  vw  ami 

may  be  said  even  then  to  have  had  a  pot^mtiui  '  •    

theless,  to  the  uniforraitarian  gnome,  had  such  1 

new  combination  of  elements  would  have  been  a  < 

faith,  a  new  miracle  in  the  eartU*8  history*    But  t;;  c..*^  ....*...  .^.  a- 

tioned  above,  though  oxygen  and  hydrogen  could  combine,  water 
could  not  yet  rest  upon  the  ruddy  crust  of  tli<  % 

that  mean  ?    This,  that  assuming  the  water  li  ...     .    ..-,  .  ,.,. ^- 

lent  to  a  spherical  shell  of  the  earth's  radius  and  two  iniIe.H  tliick^ 
the  very  lava-stream  would  consolidate  und^r  of  about 

310  atmospheres,  equivalent  to  nearly  4,< hXj  i  i  igo  rrrrfc 

Let  ns  pass  on  to  a  time,  which,  according  to  Sir  W.  Tht'" 
would  rather  quickly  arrive, when  the  surface  i  ^  '" 
cooled  by  railiation  to  its  present  temjierature*    L  r 

illustration,  take  a  surface  temperature  of  50*  P*  (nearly  that  trf 
London),  and  assume  that  the  present  rise  of  crust  tn-  -    -    "rrr©  is 
1"^  F.  for  every  fifty  feet  of  descent,  whicli  is  rather  i  l.    If 

so,  %Vt¥.  is  reached  at  8,K)C>  feet,  and  J25U**  F.  at   h  l 

Though  the  latter  temperature  is  far  from  V^/^v  «  -*  y  1 

exi)ect  that,  under  such  a  pressure,  chemical  '  .r 

with  much  more  facility  than  at  the  surface.     J  iiico* 

zoic,  or  even  later  rock-masses,  can  now  be  exatin;..  ..  ,  ..*.:iali 

former  period  of  their  history  have  been  burieil  beneath  at  l<sttSl 
10,000  feet  of  sediment,  yet  the  alteration  of  1 1  %  \\tm 

been  small ;  only  the  more  unstable  minerals  i—        .  _      „.  wliat 
modified,  the  more  refractory  are  unaffected.    But  for  alii 
period  after  the  eon/f/>/<'n//r)r  **/n/N,<?,  the  * 
atiire  in  descending  would  be  fur  mure  i    / 
fifth  of  the  whole  period  from  that  epoch  to  the  p^ 
elapsed — and  tins  is  no  inconsiderable  U-.      ^        *' 
crease  would  be  one  degree  for  every  t*  im- 

pose, for  the  sake  of  comparison,  the  surface  ii?mperaturo  as  bo- 
fore,  the  boiling-point  of  water  would  be  r  ^  ^  i  .4  ,,.»,,.  *  _^j 
at  10,000  feet,  instead  of  a  temperature  of  » 

one  of  1,050**  F.  But,  at  the  latter  ten 
would  not  be  perfectly  solifh  Accord 
ties  in  the  Ponxa  trachyte  must  hav 
have  been  still  plastic  at  8o  low  n  " 
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^lOOO"  F.,  gufficicnt  to  melt  silver — more  than  sufficient  to  melt 
many  lavas — would  havo  bet?n  reiichod  at  a  depth  of  about  four 
milea.  It  would  now  ho  necixssary  to  descend  for  at  least  forty 
milea  in  order  to  arrive  at  this  zone.  During  the  ninety-six  years 
of  the  century  it  has  been  changing  its  position  in  the  earth'a 
orust,  more  slowly  as  time  went  on,  from  tlie  one  level  to  the 
Other,  There  is  another  consideration.  In  very  early  times,  as 
shown  by  Prof,  Darwin  and  Mr.  Davison^  the  zone  in  the  earth^s 
crust  at  which  Uteral  thrust  ceases  and  tension  begins  must 
have  been  situate*!  much  nearer  io  the  surface  than  at  present. 
If  now,  at  the  end  of  the  century,  it  is  at  the  dejjth  of  five  miles, 
it  was  at  the  end  of  the  fourth  year  at  a  depth  of  only  one  mil©. 
Then,  a  mass  of  rock,  ten  thousand  feet  below  the  surface,  would 
LjMyiearly  a  mile  dt^^p  in  the  scone  of  ttmsion.  Possibly  this  may 
F^^^bm  the  mineral  banding  of  much  of  our  older  granitoid  rock, 
already  mentioned,  and  the  coincidence  of  foliation  with  what 
appears  to  be  stratification  in  the  later  Archaean  schists,  as  well  aa 
thd  certainly  common  coincidence  of  niicrofoliation  with  bedding 
in  the  oldest  indubitable  sediments^  Pressure,  no  doubt,  has  al« 
ways  been  a  most  important  factor  in  the  metaniorphism  of  rocks; 
but  there  is,  I  think,  at  pranent  some  danger  in  overo**ti mating 
this,  and  representitig  a  ivirtial  statement  of  truth  as  the  whole 
Irutki  Guology,  like  many  human  beings,  sufferutl  from  convul* 
aioiui  in  its  infancy  \  now,  in  its  later  years,  I  apprehend  an  attack 
of  pressure  on  the  brain.  The  first  di^posits  on  the  solidified  crust 
of  the  earth  would  obviously  be  igneous.  As  water  condensed, 
denudation  would  begin,  and  stratified  deposits,  mechanical  and 
chemical,  become  possible,  in  a<ldition  to  detrital  volcanic  mate- 
riah  But  at  that  time  the  crust  itself,  and  even  stratified  depos* 
its,  would  often  be  kept  for  a  considerable  perir>d  at  a  temperature 
nimilar  to  that  afterwHrd  produced  by  the  invasion  of  an  intru- 
rire  mass*  Thus,  not  only  n.>cks  of  igneous  origin  (including  vol- 
canic ashes)  would  predominate  in  the  lowest  foundation-stonea^ 
but  also  secondary  changes  occur  more  readily,  and  even  the  sedi- 
menta  or  precipitates  should  be  greatly  metamorphosed.  Strains 
iet  up  by  a  falling  temperature  wouhl  produce,  in  masses  still 
plaaticy  handed  structure's,  which,  under  the  peculiar  circum- 
itances,  might  oc^ur  in  rcx^ks  now  coarsely  crystalline.  As  time 
wimt  on,  tnie  sediment^  would  predominate  over  extravasated 
terials,  and  thesite  would  be  less  and  less  affected  by  chemical 
ige«,  and  would  more  and  more  retain  their  original  charao 
Thii  nJd  expect  that  as  we  retraced  the  earth's  course 

ugh        -     .   rridor  of  time/'  we  should  arrive  at  rocks  which, 
ottgh  crystalline  in  structure,  were  evidently  in  great  part  «edi» 
T!  '     '         ''  'in  find  rocks  of  more 

c  luus  character,  which. 
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however,  probably  were  in  part  of  a  like  origin;  and  ahoiiH  at 
last  reach  coarsely  crystalliiie  rocks,  in  which,  while  *  il 

sediments  would  be  possible,  the  mnjority  wero  ori  -^  ^  -^  ^  ^  >, 

though  modified  at  a  very  early  period  of  thr  is 

corrt'sponds  with  what  we  find  in  nature,  when  we  a:  i- 

tiously  and  tentatively,  the  principles  of  interpretati^.n  ^^i.^^k 
guide  us  in  stratigraphical  geology.  I  have  ntated  as  briefly  m 
possible  what  I  l)elieve  to  l>e  facts.  I  have  endeavored  tn  treat 
these  in  accordance  with  the  principles  of  inductive  rea.^^*'*^^"'  1 
have  deliberately  abstained  from  invoking  the  aid  of  "<  t 

water,  floods  of  tire,  boiling  oceans,  caustic  luins,  or  n  ii 

atmospheres,*' not  because  I  hold  it  impossible  that  these        .v^ 

occurred,  but  because  I  think  this  epoch  in  th©  wrth'«  Iiiirtory  io 
remote  and  so  unlike  those  which  followed  that  H  .^  pasg 

it  by  for  the  present.    But,  unless  we  deny  that  ;^   ,  rmed 

anterior  to  or  coeval  with  the  first  beginning  of  lifo  on  the  globe 
can  be  preserved  to  the  present  time,  or,  at  least,  be  capable  of 
identification — an  assumption  which  seems  to  me  grattiitofij*  nnd 
unphilosopliical— then  I  do  not  see  how  we  can  avoid  tl  *• 

sion  to  which  we  are  led  by  a  study  of  the  foumlation  f 

the  earth's  crust — ^  namely,  tliat  these  were  formal  w  j- 

ditions  and  modified  by  environments  which,  tXxxr  .  i- 

cal  epochs,  must  have  been  of  very  exceptional  >,  ii^ 

then,  this  conclusion  accords  with  the  results  ati^l  denti 

of  chemistry  and  students  of  physics  have  in  1^ 

I  do  not  think  that  we  are  justified  in  retii  ,  .^  :  ,  ,  ,  :„  in 
because  they  lack  the  attractive  brilliancy  of  thiK  or  thai  hypothe- 
sis, or  do  not  accord  with  the  words  in  which  '  '  n 
its  essence,  has  been  formulated.  It  is  trut?  i  t 
more  sacred  thing,  that  "  the  letter  killeth,  the  spirit  giveih 


NATURAL  SCIENCE  IN  ELEMENTARY  SCHOOLa* 

fir  J.  M.  ABMS. 

THE  question  Ijefore  tho  educatorii  of  our  cnuntry  18  a  practicai 
one^  invoh^ing  important  and  far-reaching  resnlU*  Shall 
science  lessons  be  given  in  elementary  schoob  ?  It  is  ii  questiM 
which  can  be  ans%vered  affirmatively  or  n*-!  :- 

sidering  why  and  how  such  lesions  shall  bo  ^^      ;,  # 

to  say  on  the  subject  will  be  more  practical  than  1  ^ 

w1  r  viewsIholiT         *         '     *    "  4 

ill  fig  natural  ■-  v 

jrvnr^  of  age.    This  being  th©  case,  my  remarks  m 
fily  more  personal  than  I  would  wish. 

*  Head  ftt  the  "  XAtlcrml  ScliOdI  of  tfHlioJ«>.''  £^r«icc-%.  A^.^uL  1 


Bi^ginning  to  toach  vrttli  no  preconceived  noUons  M  to  th© 
practical  results  obtainable,  but  with  a  love  for  the  science  of 
Nature^  and  a  strong  de«ire  to  make  our  boyu  aiul  g^irls  love  it 
aUo,  1  soon  found  out  that  science  lessons  were  nut  only  helpfid 
in  the  way  of  awakening  interest,  but  also  invaluable  in  thu  way 
of  di^iplinin^  the  mind.  Little  children  came  to  me  with  un- 
trained eyes,  hands^  and  brains;  this  I  expected^  and  therefore 
waa not  surinised ;  but  boys  and  girls  from  fifteen  to  twenty  years 
of  age  came  in  a  worse  condition,  and  this  was  unexpected.  Not 
only  were  their  ©yes  and  hands  untrained,  but  their  brains  were 
i»>  *    *  *  *    'm  which  r<  r  '       '       '  lent  thinking 


► 


of  my  pup 


ud  their  ages 


ranging*  a^s  I  have  said^  from  five  to  twenty  years,  1  had  an  excel- 
lent opportunity  for  comparing  the  quality  of  work  Hone  by  older 
^d  younger  pupils,  also  by  pupils  whose  perceptive  faculties  had 
been  trained  in  early  life,  and  those  who  had  not  received  tlus 
training.  The  inferences  I  was  forced  to  draw  from  these  com- 
parisons set  me  to  thinking  seriously.  The  inaccuracy  of  the 
observational  and  manual  work  done  by  older  pupils,  the  iu<lefi- 
niteness  of  expression,  the  lack  of  system,  and  the  inability  i<>  do 
com|iarative  and  inferential  work,  were  so  many  revelations  of  the 
tm©  aims  of  science  teiiching.  The  absolute  necessity  for  accuracy 
in  ©very  study  and  every  department  of  work  made  accurcLcy  the 
fimt  object  to  be  attained  in  every  ecience  h^nsun ;  the  vagueness 
of  the  oral  and  written  statement  made  clear,  concise  ex}:^ession 
tlie  second  object.  The  want  of  method  emphasized  the  need  of  a 
simple,  orderly  grouping  of  the  observcUions,  while  the  painful 
afi  *   '       '  fs  to  mu'  isonsan^k   *  '^  s 

ih  ^  <^fculti\  ^nwero/u  m 

ffjH'cific  facts. 

The  objects  of  elementary  science  work  in  this  way  becamn 
clear  to  mt\  As  time  passed.  I  was  ctmvinced  that  the  first  two 
aima  might  be  realized  with  children  of  primary-s<*hool  age;  the 
last  two,  in  greater  or  less  degree,  with  scholars  of  grammar  and 
high  school  age,  provided  they  had  rfceived  the  prfpanifory  train- 
ing of  the  primary  school.  In  attemjiting  to  realize  these  aims  I 
strove  to  apply  constantly  the  scientific  or  **  natural  method  "  of 
taeiciimg,  and,  though  applying  it  far  from  perfectly,  I  could  see 
i1  '  ful  hftn<ls  than  my  own  its  successful  a|  n 

Wv„,  .  :     -./         'i;tf  wLirli  wits  most  desirable^  th*  thnl  f 

the  chtliL 

Oradir  ^  K^^^w  H'  ^  ^  I,  till  it  liiis  now 

t©  a  ^       a  tho^ip  .  ;,ave  been  trained 

1>j  tlie  ^  natural  method/'  from  five  to  thirteen  years  of  age,  do 
Iv  *  *  »      .     *  *  »         V       ^\^Q  have  not  !  thia 

ti  ,  years  of  age.    'I  ak  is 


: 
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better  because  it  is  marked  by  greater  accuracy,  greater  ability 
in  mechanical  execution,  and  stronger  i)Ower  of  reasoning.  It 
proves,  in  brief,  that  the  doers  of  it  are  active  and  creative  rather 
than  passive  and  imitative. 

The  recognition  of  the  truth  of  these  statements,  of  the  impor- 
tance of  the  objects  to  be  accomplished,  and  of  the  value  of  stud- 
ies which  promote  their  accomplishment  in  a  pre-eminent  degree, 
answers  the  question.  Why  shall  science  lessons  be  given  in  ele- 
mentary schools  ? 

The  question.  How  shall  these  lessons  be  given  ?  is  one  which 
demands  immediate  and  serious  consideration.  Uncertainty  pre- 
vails in  the  minds  of  teachers,  and  confusion  in  the  general  mind, 
on  this  subject.  Oral  and  language  lessons  are  often  mistaken  for 
science  lessons,  although  usually  the  three  have  distinctly  differ- 
ent objects.  Judging  from  the  many  courses  of  study  I  have 
been  privileged  to  examine  the  past  year,  I  conclude  that  the  oral 
lesson,  as  generally  given,  aims  to  interest  the  young.  Whatever 
common  objects  happen  to  be  at  hand  are  used  for  the  purpose, 
and  the  success  of  the  lesson  depends  largely  upon  the  animation 
and  versatility  of  the  teacher  and  the  receptivity  of  the  class.  In 
order  to  make  this  oral  lesson  a  science  lesson,  the  objects  observed 
must  be  selected  in  a  natural  sequence ;  the  teacher  must  be  logi- 
cal in  questioning,  whether  or  not  she  be  graphic  in  description, 
while  the  pupils  must  be  independent  seekers  for  knowledge 
rather  than  active  or  passive  receptacles  of  information.  I  do  not 
say  the  oral  lesson  can  not  be  a  science  lesson,  but  that  oral  les- 
sons, as  generally  given,  are  not  science  lessons. 

The  language  lesson  aims  at  the  use  of  good  language,  at  cor- 
rect grammatical  construction,  spelling,  and  punctuation.  Cflear, 
concise  expression  may  be  one  object  of  the  language  lesson,  but 
it  must  be  remembered  that  this  is  not  the  first  object  of  the  sci- 
ence lesson. 

The  question.  How  shall  science  lessons  be  given  ?  can  best  bo 
answered  by  keeping  constantly  in  mind  the  aims  of  science  work. 
Whatever  helps  to  realize  these,  helps  to  answer  the  question,  as 
the  ways  and  means  must  be  adapted  to  the  end  in  view. 

In  giving  observation  lessons  upon  plants,  animals,  and  min- 
erals, which,  here  let  me  say,  are  elementary  science  lessons  as 
well  as  those  that  have  received  this  name  in  our  prescribed 
courses  of  study,  three  conditions  must  obtain :  First,  the  children 
must  be  provided  with  specimens ;  second,  the  school  must  bo 
under  the  control  of  the  teacher ;  third,  the  lesson  must  be  pre- 
narfid  by  the  teacher  in  the  form  of  questions  which  lead  step  hf 
>m  the  simple  to  the  more  difficult.  It  is  eyident,  if  ihs 
u^  to  be  provided  with  specimens  of  aninnJji,  that  only  ft» 
and  simpler  ones  can  be  used,  suol 
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ttrefain^  or  sxuiiU  In  inaiiy  of  our  schoola  the  lessons  on  animals 
b^n  with  tlio  dog,  cat,  or  bird.  Ten  years  ago  it  was  almost  a 
necessity  to  lK»gin  in  thLs  way ;  it  is  not  so  to-day,  I  unco  be^^n 
a  course  of  lessons  with  ih^m  familiar  but  extremely  complex 
ils,  and  noted  the  results  with  interest*  Before  the  course 
finished^  I  had  given  up  practically  the  four  objects  I  aimed 
to  accomplish*    I  was  so  thoroughly  convinced  that  the  habit  of 

curate  observation  could  not  be  acquired  by  children  with  one 

L'imeu  in  the  hand  of  the  teacher,  or  one  picture  hung  upon  ih^ 
wall,  that  I  never  t^?peated  the  experiment  I  regret  now  that  I  did 
not  preserve  some  of  the  written  work  of  this  class,  but  it  schemed  so 
worthless,  as  compare*!  with  that  dtjiie  by  chihlren  of  thu  same  ago 
who  had  begun  their  lessons  with  the  simpler  animalS|  that  I  did 
not  keep  any  of  it  for  future  reference.  When  the  class  numbers 
fifty  or  sixty  chihlren,  those  in  the  back  part  of  the  school-room 
not  see  the  bird  or  kitten  distinctly,  more  or  less  disorder  pre- 
lils,  and  disorder  always  causes  the  premature  death  of  science 
work.  If  the  children  come  to  the  desk  to  examine  the  specimen, 
time  is  lost  in  going  to  and  from  the  seat,  es|K^cially  by  those 
whoso  besetting  weakness  is  laziness,  while  the  momenta  for  ob- 
servation at  the  desk  must  be  extremely  brief.  Close,  accurate 
obserN  ^  *     '  and  of  achilddeveL  '        % 

and  CTi  .d  ccpiilibrium  or  r^  n 

of  mind  for  twenty  or  thirty  minutes,  as  may  seem  desirable, 

lich  is  of  incalculable  value. 

The  second  condition  of  successful  science  work,  namely,  a 
well-governed  school,  is  obviously  one  condition  for  all  successful 
•chool-work.  The  temptation  to  whisper  and  be  disonlerly,  caused, 
possibly,  at  first  by  the  use  of  specimens,  will  sr>on  Ix)  overcome 
if  the  children  understand  that  no  science  lesson  can  be  given  till 
crrder  is  preHerve<h  The  unruly  members  of  the  class  are  usually 
the  first  ones  to  yield,  as  these  are  generally  more  fond  of  nature 
than  of  books.  Many  instances  could  be  given,  proving  moi^t 
happily  tlie  invaluable  aid  given  by  science  lessons  to  the  teacher 
in  the  discipline  of  lawless  children^ 

'Wl  ^    i  two  conditions  depend  for  their  r»  ^i 

upon  ^  r  and  pupils,  the  third  depends  wholly  '  ,  '^ 

taacben  All  preparation  must  be  made  before,  not  during  the 
lesson*    T^  v  '  ^         ^  *  must 

}mm  natur  com- 

plex*    This  method  of  questioning  is  the  peculiar  characteristio 

the  true  science  lesson,  distinguishing  it  from  the  commonly 
pti?cl  oral  and  language  lesson.  Furthermore,  each  lesson 
should  be  related,  so  to  speak,  to  the  lessons  that  precede  and  fol- 
low it.  It  can  not  exist  as  an  isolated  thing,  but  must  form  an 
important  part  of  one  complete  coursa 


The  course  on  animuls  for  prixnary  schools*  as  given  in  our 
first  lesson,  begins  with  the  st4ir-fi8h,  and  U'  -a 

the  following  subjects:  The  sea-urchin;  ti  t- 

urchin  compared;  the  earth-worm;  a  bivalve  shell  (C'yi>wm); 
clam-shell;  oyster-shell;  clam-  and  oyster-shell  comi>ar(  '  '  'ug 
snail;  snail -shell ;  miscellaneous  shells,  including  pearly  r^i 

simple  classification  of  shells;  lobster  or  crayfish;  cmb;  lubster 
and  crab  compared ;  habits  of  crabs;  locust;  y ounj? li viii r-  *'-  th 
fly;  beetle;  butterfly;  life-history  of  butterfly;  moth   .  .i- 

history ;  bees  and  their  habits ;  insects  in  general. 

This  course  covers  twenty  weeks,  devoting  two  hoti*«  r  "  -t*lc 
to  the  subject.     In  a  general  way  it  may  be  stati^^  t  i  vf 

course  there  is  no  inflexible  rule  in  regard  to  *■ 
hour  is  given  to  the  observation  and  drawing  of  i...  .  ^   ._  ,.,,^ ...  .„c 
first  fifteen  minutes  of  the  second  hour  to  a  review  of  tho  obijer- 
vations  already  m^ide,  the  following  thirty 


description  of  the  specimen,  and  the  last  fif t* 


i± 


about  the  habits  of  the  animah     If  the  habits  are  discussed  befoT« 
the  \^Titten  work  is  done,  the  results  .1  ^    •       v   -eadOQ 

_that  it  is  much  easier  for  children  t'^  .  iiabits 

animals  than  to  give  accurate,  concisely  stated  obfiervations^ 
tn  almost  every  case  (excepting,  per'  v      '  '*  -         aimals 

repugnant  to  many  children,  as,  for  i  a  sod 

spider)  the  teacher  will  obtain  the  most  satistatnor}'  results  by 
taking  structure   first   and   habits  afterward*     In    *^*^     ■  *^- 
course  no  alcoholic  specimens  are  used,  but  living  . 
possible  and  dried  specimens. 

Tho  course  for  grammar  schools  begins  with  the  horr;^  -' 
and  includes   the  following  subjects :    Silica  spani^ 
homy  and  silica  sponge  (Chalina);  sponges  cor 
animal   {Hydra);    sea-anemoue;    coral   animal 
anemone  and  coral  animal  comparetl;  eorals  (Jl/ 
Cf/ral);  star-fish  and  sea-urchin  compared;  eart^ 
water  worm  (Nereis)  compared ;  clam-  and  oyst^  t 
snail  and  pearly  nautilus ;  habits  of  salt- and  fresh-watcr  ' 
lobster  or  crayfish ;  crab  and  1  ^      '  '    •  ^ 

compared;  spiders;  habits  ol     i 

fly  and  larva;  locust  and  dragon-fly  compared;  .squash-bn 
larva;  review  insects  with  direct  or  "i-Tr'''    "  .-*-—.   ...  , 

butterfly  and  caterpillar ;  beetle  and  ^ 
simple  classification  of  insects. 

In  this  course  dried,  alcoholic,  and  livinpr  -'   -^- 
The  course  may  be  given  in  twenty  weeks,  ar 
the  children  have  gone  - 
it  can  not  be  given,  as  guwi.  <    ,» 
f ter  accurate  obsorvatiomU  and 
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Tliesa  two  demoutary  courses  lay  a  utroug  foundation  for  th© 
high-«chool  couriK^,  and  also  pave  the  way  to  the  itit^^Uigent  study 
of  vertebrate  life,  while  the  three  coui-ses — primary,  grammar^ 
and  hi^h — ^furnish  a  valuable  preparation  for  the  advanced  bio-^ 
logical  .Htudies  of  our  scientific  schools  and  colleges.  There  htis 
been  much  discussion  in  our  leading  journals  of  late  in  regard  to 
tho  teaching  of  biology  in  the  higher  institutions  of  learning. 
What  to  teach  and  how  to  teach  it  have  been  pressing  questiona 
Courses  of  study  have  been  proposed  which  certainly  have  been 
ideal  for  ideal  students,  but  which  have  almost  wholly  over- 
looked the  important  fact  that  the  majority  of  the  young  men 
and  women  who  are  to  take  these  courses  have  never  learned  the 
At  B,  C  of  science  work.  Many  professoi's,  dissatisfied  with  tho 
•poor  results  o!)tained,  have  recognized  the  chief  ciiuse,  and  a^ 
"iert^l  that  "the  college  instructor  must  still  regard  the  student 
who  studios  under  him  as  a  school -boy  whose  capacity  for  observ- 
ing and  investigating  natural  objects  has  been  blunte<l  by  a  one- 
Itded  course  of  instruction  at  school."  *  In  other  words,  the  col- 
Iqp  is  forced  to  do  preparatory  work.  This  the  college  ought 
nerer  to  do.  Pret>aratory  work  belongs  to  preparatory  schoolsw 
A  young  man  or  woman  at  eighteen  ought  to  be  fitted  to  enter 
upon  an  in<lustrial  career  or  upon  a  scientific  or  classical  course 
of  study,  as  individual  taste  or  necessity  dictates,  with  hands 
Irainoil  to  do  a  little  manual  work  welU  with  eyes  keen-sighted 
enough  to  s<h:i  tin  tigs  aa  they  are,  anrl  with  brains  oapablo  of 
thinking  upon  these  things  independently. 

I  have  outlined  in  hrief  a  primary  and  grammar-school  course 
upon  animals.  I  have  been  aided  in  the  preparation  of  these 
courses  hy  the  ^*  Guides  for  Science  Teaching/*  Nos.  II I- VII,  by 
Prof.  Alpheus  Hyatt,  Prof,  Crosby's  **  Science  Guide/*  No.  XII, 
and  Mrs.  Kicharfls's  "Guide/' No.  XIII,  are  admirable  aids  in 
proparing  a  course  upon  our  common  minerals  and  rocks.  The 
'^Seiesice  Guide;'  No.  II,  by  Prof.  Goodale,  and  the  welKknown 
[irks  of  Prof.  Gray,  help  in  adapting  the  subject  of  l)otany  to 
Jung  minds.  The  present  paper  is  considering  the  natural 
rather  than  the  physical  sciences,  as  these  "are  now  generally 
cknowledgml  to  afford  the  l)est  means  of  developiug  the  powers 
'  observation  and  comparison." 

It  is  impossible  to  discuss  broadly  and  justly  the  questions 
why  and  how  shall  science  lessons  be  given  in  elementary  schools 
without  Home  knowledge  of  the  history  of  the  movement  which 
has  give]  '   to  these  questi'  "      "f 

thn  T»res«  J  ^s  of  our  schools  o 

ing.    The  moTement  of  which 
Will  surely  regard  m  one  of  the  n  t  .r 


time,  so  that  we  may  pause  hero  to  sketch  briefly  its  orijerin  ami 
growth*     After  an  exWmleil  convspomlr!  *i$ 

and  educators  of  New  Englaud  and  the  ,  ,  i  .:.  ^  . .,,  .  .:h 
very  great  certainty,  that  Boston  was  the  first  largo  city  in  onr 
country  to  include  systematic  lessons  n  '  'mats,  and 

miaerals  in  its  prescribed  course  of  elem»       •  \  on.    Thii 

was  done  in  1877-78.  The  movement,  however,  may  be  said  to 
have  had  its  origin  in  the  lectui  V  ''  r  i  '  \  ^^  nearly  a 
quarter  of  a  century  before,     li       _  i  lOnal  and 

practical  value  of  the  study  of  natural  history,  and  imbued  with 
a  broad,  humanitarian  spirit.  Prof,  A  -r  --  "---  ^  .  v  ^ 
to  attend  his  leetuius  bofoi*e  the  undr    _  4 

Among  those  who  accepted  this  invitation  wius  a  youi  Ji 

of  whom  George  B.  Emerson  wrote^  a  few  years  later,  *'  hu^.  ir  'dm 
best  teacher  New  England  has  produced.*'  The  truths  sfiokun  by 
the  great  naturalist  lived  in  the  brain  and  heart  of  Lucrfrtia 
Crocker  till  she  in  her  turn  was  able  to  inspire  the  jnjuth  of  her 
generation  with  a  love  for  nature  as  deep  as  it  was  strong 
Twenty-five  years  after  the  Han*ard  lectip        ""  as 

supervisor  of  the  public  schools  of  Boston,  ^  ^^• 

ment  of  mature  womanhood  added  to  the  enthusiasm  of  youtb« 
was  advocating  with  prr      ,  '  "     '        nlary 

instruction  which  inrlu<h  i  ^  ',  ani* 

mals,  and  minerals.  In  1877-'78  this  course  was  adopted  by  thd 
school  board,  and  Miss  Crocker  became  superviiKir  *•'  "'  utmal 
history  work.    Surely  the  inspired  words  of  Agassis  urtBf 

abundant  fruit,  though  the  voice  that  uttered  them  was  thea 
silent  May  we  not  trust  that  the  harvest-time  wan  kiion^n  to  tbt 
sower  of  the  seed  ? 

It  soon  became  evident  that  the  teachers  wanted  more  knowU 
edge  of  the  natural  history  subjects  which  they  were  to  teach^ 
and  it  was  then  that  Miss  Crocker  found  an  ablo  bi^lpM^r  in  ProC 
Alpheus  Hyatt,  who,  in  the  generous  f[  Pn>t 

Agassiz,  threw  the  doors  of  his  laboralui^r      .         i 1  who 

wished  to  come,  A  "  Saturday  moming  class  "  was  fotmed*.  Ua 
members  were  providtxl  abun"       '  '  '  '  'V^and 

the  valuable  collections  of  th-  i  ^        rhit  h 

Prof.  Hyatt  was  curator,  were  freely  nsed  in  the  demosistm^ 

The  teachers,  now  as  ]*' 
the  tnio  objects  of  all  .- 

humanity  and  the  increase  of  our  slock  tif  al»  ii 

Fortunate  indeed  are  those  '     -*   - 
ber  among  their  professors 
pupils  these  high  ideal  aims  of  science! 
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All  orgiiBuiitiot^  known  throtigliout  New  England   lur   thu 

'  TL^acliers^  School  of  Science/'  hail  been  carried  on  since  1871  by 

the  liberality  of  one  pt^rs^on,  Mr.  John  Cummings,  a  patron  of  the 

Society  of  Xatural  History.    The  faith  of  Mr.  Cnmmings  in  the 

lucational  %*alu0  of  nature  lessons  was  constant,  bb  proved  by 

"^is  generoui!  contributions  year  after  year. 

In  the  winter  of  1878-*7IJ  the  jiecuniary  responsibili^  of  the 
'lichool  *'  was  assumed  by  two  Boston  ladies,  Mrs,  Pauline  Agaa^ 
^iz  Shaw,  the  daugliter  of  Prof.  Agassiz,  and  Mi-s.  Augustufl 
Hemeiiway,  Five  hundred  teachers  attended  this  course  of  les- 
n  the  scientific  method  of  teaching  applied  to  the  study 
•mmon  plants,  animals,  and  minerals.  Nearly  a  hundred 
thousand  stpociraens  were  carried  into  the  public  ttchools,  and  tha 
]^^  '  ion  of  the  series  of  "Science  Guides/*  to  which  we  have 
i«  .  wtiij  begun,  to  uid  teachers  in  their  work    A  new  impe- 

tus was  given  to  the  movement,  and  an  euthusias^m  ci*eatod  which 
promised  much  for  the  future. 

Kltfven  years  have  passed  since  nature  leesons  were  embodied 
in  the  prescribed  elementary  course  of  the  Boston  schools.  What 
is  the  i)osition  of  these  and  other  schools  of  our  country  on  this 
«u)>jkH  ?  Do  the  leaders  of  the  movement  who  are  living  to-day 
feel  a  sense  of  disapp<^*intment  that  the  results  have  not  been 
larger  ?  The  growth^  it  is  tnie,  has  been  slow;  yet  if  those  who 
am  oppressiHl  by  the  truth  of  thi8  statement  would  comjiuire  the 
BCtenco  work  done  in  the  school*  toKlay  with  llmt  done  ten  or 
twenty  years  ago,  they  would  surtdy  bend  to  their  oars  with  new 
fXvurage,  That  work  can  bo  briefly  described:  the  quantity  was 
extff '     '  "        1  the  quality  ex«      '       'v  poor. 

W  ig  to  recognize  i   that  science  lessons 

can  not  exert  their  legitimate  influence  so  long  as  they  are  not 
ir    *    *    !  in  the   i  tiod  curriculum  of  study,  bi^    '       iid  for 

t;  u]ion  tl  u  of  the  teacher,     1  have  *  red  to 

obtain  exact  information  on  this  subject.  In  New  England  there 
ir^  '  '^  **  ven  cities  and  toi^nis  whoso  schools  are  jirovideil  with 
ierit.*  Of  these,  eight  include  lessons  on  plants^  ani* 
taalsy  or  minerals  in  their  prescribed  courses  of  study,  under  the 
hcnd  of  **  Observation  and  Elementary  Science  Lessons,"  or  of 
••  Plants,  Animahi,  Minerals.*'  Fifteen  include  such  lessons  under 
thsliead  of 'U)ral  Instruction.''  Eleven  take  up  natural  objects 
in  ooimection  with  language  and  geography  lessons.  Five  are 
revising  their  courses  of  study,  three  of  which  are  including  oh- 
Mrvation  lessims.     F        '    ve  not  replied  t*  *er  of  inquiry, 

Thii  laaves  forty-fou  and  towns  wb(  iitary  coursers 

do  not  include  nature  lessons 

Personal  interviews   and   cfi  n -1.11;.]  n        \  ilu    eaucaxors  in 

*  See  ""List  ol  tlie  Si^bool  Sufcrintcoiicnu, '  (ur  June,  15S& 
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many  Western  and  Southern  States  leads  me  to  wy,  with  consid^^ 
erable  certainty,  that  in  none  of  their  primary  and  grammar 
schools  are  science  lessons  required. 

These  facts  and  figures  represent  the  work  prescribed,  not  tin* 
work  actually  done.    In  how  many  schools  w^  n* 

are  required  are  they  given  by  the  scientific  m .   ...   ^^-i*- 

tion  of  the  first  importance.  In  how  many  schools,  on  thii  other 
hand,  where  the  lessons  are  not  re<j         ■  ^  lly 

given  by  progressive  teachers  ?    W^  tJi 

me  to  leave  these  questions  unanswerinl  for  the  present 

The  picture  has  another  and  somewhat  brighter  side,     it 
be  stated  as  an  indisputable  fact  that  there  never  has  bc^n  n  time 
when  the  interest  in  the  subject  was  so  wide-sprea<L     ' 
all  over  the  country  are  giving  it  their  thoughtful  eou. 
The  "  National  School  of  Methods  '*  has  offered  an  *^y 
portunity  for  the  past  three  years  for  obtaiuing  valr 
tion.    Twenty -one  States,*  and  probably  several  mo*v,  «, 
represented  in  the  natural  history  classes. 

Teachers  of  primary,  grammar,  high,  and  uormn '  ^  baTD 

tified  to  the  educational  value  of  nature  lessons.        .^    .  .ntend* 
ts  have  expressed  their  approval  of  such  lessons,  and  shown  an 
earnest  desire  to  help  forward  the  work,    t  /     *  ^         ^ 

especially  on  the  part  of  normal -school  ici  _  lot 

that  the  growth  of  the  movement  will  contiiiue  to  bo  sui^  tireo 
though  it  may  be  slow.  This  brings  me,  in  conclu«on»  to  Ihi? 
brief  consideration  of  the  causes  of  this  slow  growth. 

The  fundamental  cause  lies,  I  believe,  in  our  ignorance  of  the 
true  value  and  large  possibilities  of  ^i,t-  —  -  -  -  -  —  rt 
This  ignorance  is  chargeable  in  great  i  ♦<! 

system  of  education  which  has  long  prevailed.  Our  early  iraiiK 
ing,  in  fact,  unfits  us  for  justly  appreciating  the  ob'  -**-  •  '  fit- 
tained.     If  the  great  body  of  teachers  in  our  conntr  Id 

be  made  to  know  the  full  value  of  natnraJ  history 
mental  training  of  the  young,  I  for  one  do  not  bi .,.  ,; 

repeated  argimionts  against  this  kind  of  teaching  w«  :*t 

them   in   the  least  from  undertaking  the  work.     <  y 

school  teachers  need  to  know  for  their  own  iiisydrati    .  h 

they  are  helping  the  grammar-school  teacheri,  and  the 
school  teachers,  in  their  turn,  the  I  '   '       ^ 
they  come  into  possession  of  thiski 
advance  with  rapid  strides,  and  the  foiir  arguments  oftenest  urfpsi 
will  be  answered  by  f     '       ^         ''  '     ^: 

When  it  is  said,  **  ,  .  i  de,  bocaiUH-  ^« 

*  Katno«  Vermont  MiusiiclMiwtto.  Rhode  Iflwsd.  Goniioclhvi;  KVir  T«wk 
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can  not  be  obtained/'  the  teacliers  will  reply :  *'  Several  towns 
have  already  appropriated  ten  and  twenty  dollars  for  tbe  pur- 
chase of  natural  history  collections,  and  these  can  be  used  a  num- 
ber of  years.  Teachers  awakened  to  the  new  and  beautiful  reve- 
lations of  nature  are  preserving  specimens  at  the  sea-shore  and  in 
iho  country.  Children  have  collected  hundreds  of  specimens 
which  have  been  used  in  class  work,  or  have  helped  to  form  valu- 
able school  cabinets/* 

When,  again*  it  is  said,  **Our  teachers  have  not  been  trained 
liy  the  ■  natural  method  * ;  how,  then,  can  you  expect  them  to  teach 
by  it  ?  **  they  will  answer :  **  We  know  from  experience  the  defects 
of  the  old  methods;  is  it  not  possible^  then,  for  us  to  shun  these 
defects,  and  to  teach  by  better^  more  effective  methods  ?  The 
fosgilization  of  teachers  is  not  in  order.  We  must  grow,  for 
IfTOwth  is  the  necessity,  if  not  the  charm,  of  the  teacher's  life  of 
to-day/' 

Again,  when  it  is  said»  "  Too  much  observational  work  results 
in  lacrk  of  mental  concentration  and  in  weak  power  uf  memoriz- 
ing," they  will  assert:  "The  time  for  considering  the  results  of 
*  too  much  oliservational  work  *  has  not  yet  come,  nur  is  the  dan- 
ger so  imminent  as  to  concern  us  now.  The  criticism  offered  may 
lie  true  of  much  pmjr  oral  instruction  which  *entertainH*  chil- 
dren, but  it  can  not  be  true  of  elementary  science  work,  the  very 
soul  of  which  finds  verbal  expression  in  the  words  individual 
effort — such  effort  as  is  only  possible  when  the  mental  faculties 
are  under  control'* 

It  is  true  the  mission  of  the  science  lesson  is  not  to  strengthen 
T*  mory.    The         "of  literature  and  ^  '«  do  this, 

I  ti  science  k^^  kens  the  percept iv*  i*s  and  cul- 

tivates the  power  of  delicate  discrimination  and  of  just  generali- 
ition. 

Finally,  when  it  is  urged  that  **the  object  of  this  teaching  is 
to  make  naturalists  of  our  children/*  they  will  emphasize  the  fact 
|that  while  the  object  of  tvdvanced  biological  teaching  may  be  to 

£e  specialists  of  those  who  have  an  aptitude  for  this  work,  the 
jpbjeet  of  elementary  science  work  must  be,  always  and  ever,  the 

lining  of  the  young  mind.    We  are  just  beginning  to  find  out 

it  a  one-sided  system  of  education  is  not  sufficient  for  our 
^-aidad  human  nature.     We  are  not  all  born  to  V  -  rs, 

^^profesaors  of  law  or  me<Jicine;  we  have  among  us  u  ^  ine- 
ehanics,  merchants,  inventors,  investigators ;  and  a  system  of  in* 
traction  which  is  not  broad  enough  to  train  '  Tur  a  life  of 
productive  industry  falls  far  short  of  what  it  •  do.    Edu- 

j^ti'm  must  have  its  industrial  and  scientific  as  well  as  its  classical 
'  it  doe§  "^  V  ^  M  realt/x^  its  own  bright 
Tandi^r  i  humanity. 
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THE  AKYANS  IN  SCIENCE  AND  HISTORY. 

By  HORATIO  HALE. 

FROM  the  Bay  of  Bengal  westward,  through  northern  India, 
Afghanistan,  Beloochistan,  Persia,  Armenia,  Asia  Minor, 
and  on  through  Europe  to  its  farthest  bounds — ^and  thence,  in 
modem  times,  crossing  the  Atlantic  and  spreading  over  both 
Americas — one  great  linguistic  family  occupies  a  vaster  space, 
peopled  by  a  larger  number  of  famous  and  powerful  nations,  than 
belong  to  any  other  ethnic  kindred.  But  this  pre-eminence  of 
the  Indo-European  stock  has  not  always  existed.  There  was  a 
period  in  the  early  history  of  the  civilized  world  when  the  Hamito- 
Semitic  family  was  more  widely  diffused  than  any  other ;  and  at 
a  later  time,  when  the  Arabian  empire  stretched  from  India  to 
Spain,  this  preponderance  seemed  to  be  restored.  Even  in  our 
day  the  Chinese  language  and  literature  are  probably  spoken  and 
read  by  a  larger  population  than  is  claimed  by  any  other  race. 
But  there  can  be  no  question  that  during  the  last  two  centuries 
the  communities  speaking  languages  of  the  first-named  family,  or 
at  least  some  among  them,  have  been  the  dominant  nations  of  the 
globe. 

In  the  brief  term  of  less  than  a  century  which  has  elapsed 
since  the  connections  and  limits  of  this  great  family  have  been 
ascertained,  various  designations  have  been  applied  to  it — Indo- 
European,  Indo-Germanic,  Indo-Celtic,  Aryan.  The  latter  name, 
being  tlie  least  cumbrous,  is  gradually  gaining  acceptance,  even 
among  those  who  dissent  from  the  inference  which  its  use  might 
seem  to  imply.  The  term  "  Aryan  "  properly  belongs  to  the  east- 
ernmost group  of  these  languages,  comprising  the  tongues  of 
ancient  Persia  and  northern  India.  But  scholai-s  like  Penka, 
Poesche,  Sayce,  Taylor,  and  others,  who  contest  the  Asiatic  origin 
of  the  Aryan  race,  are  still  willing  to  accept  its  Asiatic  name. 

When  it  was  first  discovered  that  most  European  nations  spoke 
languages  of  the  Aryan  (or  Indo-Persian)  Stock,  the  conclusion 
was  at  once  drawn  that  these  European  Aryans  must  look  for 
their  ancestral  home  in  the  East.  As  no  one  doubted  that  all  the 
nations  of  tliis  stock  had  sprung  from  one  source,  it  was  natural 
to  inquire  in  what  place  the  primitive  Aryan  tribe  had  its  original 
seat.  It  was  natural  also  to  adopt  the  view  that  this  seat  was  to 
be  found  somewhere  in  that  portion  of  central  Asia  to  which  the 
traditions  embodied,  however  vaguely,  in  the  earliest  known  com- 
positions of  Aryan  origin,  the  Vedas  and  the  Zend-AveBta^aeBBiid 
to  point.    This  region,  which  comprehends  ancient  Pente  Mid 

tria,  has,  from  the  earliest  times  of  which  ve  haya  f 
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edgej  been  the  home  of  Aryan  commumties.  The  reaeons  for 
•*iiig  it  AS  thep     '  »f  the  race  seemed  '  o 

iOgirtsuntilav*   _  (ta    Of  late  jreors  h*  s 

of  high  rank,  both  In  Germany  and  in  England,  have  been  led  to 
ar!  •  *'  suggestion,  first  made  by  the  late  eminent  English  phi- 
k^  :  >n  Latham*  that  the  Aryans  may  have  been  of  Euroixmn 

origin*  Their  argumentji  were  well  summed  up  in  the  interesting 
address  delivered  last  year  before  the  Section  of  Anthropology  in 
the  British  Association  by  the  president  of  the  section.  Prof, 
Sayce.  They  have  since  been  fully  considered  and  dii^ussed  by 
Prof.  Max  Milller  in  his  recent  work,  "Biographies  of  Words, 
and  the  Home  of  the  Aryans/'  His  decision  is  that  to  which  the 
great  majority  of  ethnologists  havo  long  since  given  their  assent, 
namely,  that  the  preiKindernnt  weight  of  argument  jjoints  to  an 
Asiatic  home  for  the  race.  Some  of  the  groimds  for  this  conclu- 
idoQ  will  p  '    '       '    wn;  but, in  f'  "'^  bwomes 

necessary  ryof  this  pi  hat  more 

definitely  than  it  is  placed  in  Prof.  Max  MQ  tier's  essay.  He  finds 
that  the  Aryan  home  must  have  been  **  somewhere  in  Asia,**  but 
declines  to  say  more. 

This  conclusions  it  is  evident,  is  too  indefinite  for  science;  nor 
doee  it  seem  likely  that  the  loamed  author^  if  ho  hud  vnrvil  to  be 
mofe  precise,  would  have  limJ  any  difficulty  in  drawing  a  much 
muTQwer  limit.  The  "  meth<jd  of  elimination  *  *  is  easily  suflicient 
for  this  end.  From  the  whole  of  Asia  we  strike  out  at  onc^,  by 
the  common  consent  of  ethnologists,  its  eastern  third,  comprising 
China,  Japan,  and  Tliibet,  and  along  with  it,  by  like  consent, 
the  three  great  southern  peninsulas,  the  Indo-Chinese,  the  Indian, 
and  the  Arabian,    With  Arabia  the  rest  of  the  ancient  Semitic 

sntrie^,  Mesopotamia,  Syria,  and  Ph(f*nicia,  will  be  erased  from 
problem.  The  immense  expanse  of  Siberia  will  also  disap* 
pear;  for,  thongh  one  bold  speculator  has  sought  a  frigid  home 

the  early   ^  *  -n,  hehns.B-         '     '  1, 

no  adir  No  one  [  i    ,  ; 

lenia  and  the  Cauca^  put  out  of  the  question  by 


pt  that  our  earliest  hi- 
shows  them  inhabited  mainlv 


knowledge  of  il 
Aryan  tribes. 


The  limits  of  the  pristine  Aryan  home  are  thus  rea<iiJy  and 
inevitably  narrowed  doTvn  to  those  alrfta4ly  suggested — tbe  bounds 
of  ancient  Persia  and  Bactria — that  "  vast  plat^^u  of  Iran,"  as 
Archdeiuxm  Farrar  has  well  stylinl  it,  in  which  the  mother- 
ly,.! r...  ,s  th^  Stmskrit  and  Zi^nd  was  once  spoken  by  the  unite*! 
o  y,  from  whose  divideil  septs  theVedait  and  the  Zend- 

Av«i^t«fc  have  boeii  1  to  ua    In  that  region,  as  we  have 

every  reason  to  I...  .     Aryan  race  was  found  in  its  purest 

cpooditicm*    When,  therefore^  we  seek  to  ascertain  the  physicid 
tot.  nsr^— 49 
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and  mental  traits  which  properly  belong  to  this  remnrkahl^^  moOt 
we  naturally  turn  our  attention  to  that   "'    v  "'  *     in 

whom  the  character  of  the  unmixed  ;-  t]y 

manifested.    The  resnltB  of  such  an  inquiry  may  yieUl  gomn  vain* 
able  fruits  to  ethnological  science. 

But  before  pnx-eeding  with  this  hranch  of  onr  study  it  will  Ii© 
necessary,  if  oui*  search  for  the  origin  of  the  Aryan  race  ib  to  be 
conducted  on  strictly  scientific  lines  and  to  >  ■-  ^  ^  ^ 
very  germ  of  the  race,  to  bear  in  mind  the  t-^ 
every  linguistic  stock  must  have  originated  in  a  siiu 
Somewhere  on  earth  there  must  have  been  an  **  Aryau  i., 
the  progenitors  of  the  breed ;  and  all  the  speaker**  cvf  t 
tive  Aryan  tongue  must  once  have  been  gatherr*- 1 
said,  **  under  one  roof/'  In  an  address  which  I  i-.. 
delivering  before  this  section*  two  years  ago^  I  - 
point  out  the  conditions  under  which  su'  ^ 
been  formed,  and  to  show  that  it  must  i^ 
in  some  isolated  spot  where  a  little  brood  or  a  piair  of  orphan  chfl- 
dren,  left  alone  at  too  early  an  age  to  have  a  cot!  v  ■  '  '  i^aiyp^ 
could  have  found  the  means  of  subsistence.    Tli  i}  been 

in  some  region  where  severe  frost  is  unknown^  and  where  food 
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could  readily  be  obtained  by  very  young  children  all 
round.    No  such  spot  can  be  found  in  Europe,  a  fact  wh 
make  the  rise  of  a  new  linguistic  stock  in  that  quarter  of 
under  its  present  climatic  conditions,  difficult  to  cc^ 
But  in  the  Aryan  territory  already  descril>ed  ench  a  th 
sents  itself  at  once  in  the  semi-tropical  bell  which  1 
Persian  Gulf  and  the  Indian  Ocean,  and  is  known  lu 
geography  as  the  Deshtistan,  or  "low  country."  of  thf  prtivun*  erf 
Fars — that  jirovince  which  has  always  be*'^  id 

seat  of  the  Persian  people.     In  this  coiist  dj         l,   ._       _  :  .Id 

by  Prof.  Rawlinson,  snow  never  falls  and  th^m  18  Iml  little  nun. 
Heavy  dews,  however,  occur  at  night,  so  f1         *  ^rv 

often  fresh  and  cool.    Most  of  the  region  18      ^  ,    ^ul 

along  the  streams  there  is  moisture,  and  the  fruits  of  Uia  trofdo 
thrive.    The  sandy  shore  abounds  in  ^L  ''  ''  '         '  "     in 

oysters.    On  the  northern  coast  of  the  ht^ 

climate  and  other  conditions  are  somewhat  Mmiiar  i-  *}t 

this  Aryan  belt,  I  have  seen  from  my  open  v;*-  ^  -'  -   ■  r, 

while  the  magnolias  were  bloomiug  near  <* 

showed  their  belated  fruit,  the  little  children  of  fire  or  r8 

old  wading  at  low  tide  in  the  shallow  wat^^    f.-J.».-ir  if 

naked  f«?et  for  the  shell-fish  and  gathering  t  i  t« 

•  The  pfes«nl  artlcU  w&s  itrtjd  before  the  Sevtloii  of  Ar  \  in  Ibr 

Rtion  tut  the  AdvauCiantTii  of  Soicncr,  at  iti  mc^liii^  iti  Ah^^.^\.  iilf*      '^ 
«(ti«ntlal  ftddroM ''  nttnvd  lu  U  fiubliAbod  In  the  Proouodljip  of  th* 
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for  breakfaat.  As  wild  fruits  and  edible  roots  also  abound  along 
this  coast,  affording  abundant  nutriment  at  all  seasons,  it  is  not 
^surprising  tbat  several  peculiar  linguistic  stocks  among  the 
American  languages  appear  to  have  originated  in  that  genial  re» 
fion — just  as  others  an?  found  untler  similar  conditions  along  the 
eotts^t  of  California.  There  is,  therefore,  nothing  improbal)Ie  in 
the  supposition  that  the  first  Aryan  family — the  orphan  children, 
orhaiis,  of  Semitic  or  Accadian  fugitives  from  Arabia  or  Meso- 
[>tamia — ^grow  up  and  frameMl  their  new  language  on  the  south- 
om  scttbrjard  of  Persia.  As  the  number  of  their  descendants  in- 
creased* they  would  naturally  spread  northward  over  the  province 
if  Far«!i  and  tbenco  into  the  wide  regions  lx)unded  by  th*!  Tigris, 
the  Indus,  and  the  Oxus,  which  we  have  recognized  as  the  primi- 
tive seat  of  the  Aryan  i>ower. 

In  pursuing  our  inquiry  into  the  distinctive  characteristics  of 
this  race  it  will  not  be  necessary  to  resort  to  many  authorities. 
All  tbe  important  e\ndence  has  been  carefully  brought  together 
by  Prof.  Rawlinson  in  his  well-known  work, "  The  Seven  Great 
fonarchieH  of  the  Ancient  Eaj^ti^n  World/*  His  lucid  summa* 
%m  are  fortified  by  numerous  references^  luid  his  conclusions  are 
confirmed  in  the  main  by  every  writer  who  has  treated  on  the 
h  '       '      As  rt^gards  the  physical  traits  of  the  nu'e,  ho  }  us 

(  third  chapter  of  his  history  of  the  **MtHliaii  ") 

with  a  picture  whichi  according  to  our  ideas,  is  highly  pre] 
ing.  "The  general  physical  character  of  the  ancient  Aryan  v\u  *-, 
he  observes,  **  is  best  gathered  from  the  sculptures  of  the  Acha-- 
menian  kings,  which  exhibit  to  us  a  very  noble  variety  of  the 
human  species — a  form  tall,  graceful,  and  stately ;  a  physiognomy 
handsome  and  pleasing,  often  somewhat  resembling  the  Greek; 
the  forehead  high  and  straight;  the  nose  nearly  in  the  same  line, 
long  and  well  form<:*d,  sometimes  markedly  ac|uiline;  the  upper 
lip  short,  commonly  shaded  by  a  mustacdie;  the  cliin  rounded  and 
k-generally  covered  with  a  curly  beard*  The  hair  evidently  grew 
\in  great  plenty,  and  the  race  was  proud  of  it."  The  color  of  the 
ikin  can  not  be  determine<i  from  this  source ;  but  from  other  au* 
ities  and  from  the  desiTiptions  uf  ancient  travelers  we  learn 
I  it  varied,  and  still  varies,  much  as  in  central  and  8<juthern 
Stircvpo,  from  a  fair  and  almost  blond  hue»  with  blue  or  gray 
fcs,  in  the  northern  highlands^  to  a  clear  brunette  in  central  Per- 
,  and  an  almost  negro  swarthiness  along  the  torrid  shotvs  of 
tbe  Persian  Gulf.  The  Aryan  complexion  yields  readily  to  cli- 
matic influences,  and  those  who  think  they  find  the  primitive  typo 
of  the  nM!o  rnilely  in  that  small  fraction  of  it  which  offers  us  fair 
skins,  blue  eyes,  and  flaxen  hair,  assuredly  fail  to  observe  in  an- 
thropology tbe  rules  of  e\Hdance  w  hich  govern  inqiuries  in  every 
other  branch  of  scienca 


Of  the  moral  qualities  of  the  race,  the  aoocrtint  giren  by  tha 

historian — whom  no  one  will  suvr  m       ^     ;    ,  ^    '^  ^t 

altogether  so  favorable.    **Amor_. 

he  tells  us,  **  the  one  most  obvious  is  their  bmvery  " — v,  *i 

are  elsewhere  told)  was  combined  with  a  remarkable  axui  |»»'i  si^t- 
ent  energy.  "  But  this  valor,"  ha  adds,  '*  was  of  the  merciless 
kind.'*  Not  only  did  their  armies  (iu  Scriptural  phrase)  "  dash  to 
pieces"  the  fighting  men  of  the  nations  opposetl  to  them,  r^'-- -^^jj 
apparently  no  quarter,  but  the  women  and  children  su: 
dignities  and  cruelties  at  the  hands  of  the  savage  warriont  whieb 
the  pen  unwillingly  records.  **  Spoil,  it  would  se^m,  wii«  di«T»» 
garded  in  comparison  with  insult  and  vengeance;  and  the  hrutftl 
soldiery  cared  little  for  silver  or  gold^  provided  they  '  dtUge 

freely  in  that  thirst  for  blood  which  man  shares  w.  :^  .  iiyetui 
and  the  tiger/'  This  inclination  to  cruelty,  as  he  shows  more 
fully  in  his  subsequent  account  of  the  Persiai  ifked 

characteristic  of  the  race.    Their  ordinary  pun  i-  n^  of 

the  most  barbarous  nature.    They  were  not  content  with  n: 
putting  their  criminals  or  enemies  to  death,  but  eough* 
genioiisly  the  methods  of  execution  that  would  cause  t 

protracted  torture.     Crucifixion,  impalement,  flaying  u  d 

the  terrible  infliction  of  "the  boat,"  described  with  it>*  ;  uxif 
minuteness  by  Plutarch  in  his  life  of  Artaxerxeei,  wprw  common 
methods.    Scourging  and  mutOation— the  lopping  >  l^  and 

feet,  the  tearing  out  of  eyes — were  the  usual  "s^ooukl^^^  xfkiaiMk^ 
ments." 

This  propensity  to  cruelty  seems  to  Ise,  in  a  certain  w»y»  ccm- 
nected  with  another  governing  trait  of  the  Aryan  char«cler-^ 
trait  which,  at  first  thought,  might  appear  to  be  not  merely  nHtl 
but  opposed  to  that  propensity.  This  trait  may  *  '  ribed  as  a 
constant  and  overwhelming  sense  of  reverence*  *vo  peruse 

the  earliest  known  compositions  of  this  race,  the  Vedaa  mad  the 
Avesta,  and  compare  them  with  the  Hv'?  -  ''*-<  turns  and  tht 
poems  of  Homer  and  Hesiod,  we  obsorv  rjErdifFereaeii 

With  the  Hebrews  and  Greeks  religion  was  mu<  own 

people,  their  national  history,  their  laws  and  t  *^  -ir 

homes  and  their  families,  had  a  large  place  ii  ^ 

With  the  early  Aryans,  of  the  unmixed  race,  their  !1 

in  alL    Everything  else,  in  comparison,  was  to^*  ^' 
be  dwelt  upon  for  a  moment.    In  this  crreat  ma 
tive  literature  we  find  not  a  wor I !  v 

the  merest  hints,  thrown  out  ini .  . 
consciously.    With  them  man  and 

-uld  not    '  ' 

■  ike  a  Ti'.'-'  .  ■  '      ■    ;"     '  ' 

I,  flayed,  or  buried  alive  F   Thua  we  may  t. 
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naturally  bloodthirsty  people,  religion,  which  in  other  minds  has 
Ie«l  to  the  extreme  of  charity  and  self  •sacrifice,  might  bo  combined 
with  the  worst  exhibitioim  of  cruelty. 

This  ftarne  overpowering  sense  of  reverence,  directed  toward 
their  earthly  rulers,  became  an  excessive  servility,  which  made 
the  Aryans  incapable  of  freedom.  On  this  imix^rtant  point  the 
exact  expressions  of  the  historian  deserve  to  be  cited.  "  The  feel- 
ing of  the  Persian  toward  his  king,'*  he  tells  us, "  is  one  of  which 
modems  can  with  difficulty  form  a  conception.  In  Persia  the 
monarch  was  so  much  the  state  that  patriotinm  itself  was,  as  it 
were,  twallowed  up  in  loyalty ;  and  an  absolute,  unquestioning 
mbminrion,  not  only  to  the  deliberate  will  but  to  the  merest  ca- 
price of  the  sovereign,  was,  by  habit  and  education,  so  ingrained 
the  nature  of  the  people  that  a  contraiy  spirit  scarcely  ever 

^ifesteil  itself.  In  war  the  safety  of  the  sovereign  was  the  first 
thought  and  the  principal  care  of  all,  .  .  ,  Uncomplaining  acqui- 
escence in  all  the  decisions  of  the  monarch — cheerful  submission 
to  his  will,  whatever  it  might  chance  to  be — chara<jterize<i  the 
conduct  of  the  Persians  in  time  of  peace,  ,  ,  ,  The  father,  whoiiMj 
innocent  son  was  shot  bt?fore  his  eyes  by  the  king  in  pure  wanton- 
ne^,  instead  of  raising  an  indignant  protest  against  the  crime, 
f t !  i  him  on  the  excellence  of  his  archery*    Unfortunates, 

i^id  by  the  royal  order,  declared  themselvt^a  delighted 
^^  majesty  had  condescended  to  recollect  them.    A  tone 

rtycSphancy  and  servility  was  thus  engendereii,  which,  ^ 

f-re«pect,  ti-ndod  fatally  to  lower  and  corrupt  the  entir*.  .  .,  ,- 
ter  of  the  people.," 

He  who  iH  «ervilo  to  hi8  rn'  snally  tyrannical  t4»v      '  '  h 

inferiors.     We  learn  from  tin  .  hist^jrians  what  th«  ^  i- 

ment  of  the  Persian  monarch  and  his  satraps  was  in  their  day, 
and  modem  travelers  find  that  the  lapse  of  twenty -five  centuries 
has  made  no  change  in  this  respect,  and  little  in  any  other.  80 
far  as  history  gives  us  information,  no  self-governing  community 
has  ever  been  found  among  any  purely  Aryan  ptM^pIe. 

On©  fine  trait,  however,  which  the  ancient  authors  ascribe  to 
Persians  should  be  recorded  to  their  lionor— their  truthful- 
According  to  Hermlotus,  every  young  Persian  was  taught 
hjrhis  preceptors  three  main  things — "to  ride,  to  draw  the  bow^ 
and  to  sr[K^ak  tlie  truth,  ,  .  ,  In  the  Zi*nd-A vesta,  and  more  espe- 
cially in  its  earliest  and  purest  portions,^'  continues  Prof.  Rawlin- 
aon,  "  truth  is  strenuously  inculcated  Ahura-Masda  himself  is 
'true,' 'til  '  '  r  of  all  truth,' and  his  worshipers  are  bound  to 
conform  •  es  to  his  image.*'    ThU  quality  of  truthfulness 

ii  not  commonly  deemed  to  be  consistent  with  servility;  but  wb 
m^  -  '        '    '    '  '  'y  of  the  Aryans  was  the  fruit, 

n^  i  serfs,  but  of  the  reverence  of 


bravo  mf^n  for  their  earthly  deities.    The  Turk,  who  bows  im* 

plicitly  to  the  vicegerent  of  Allah,  is  too  proud  to  lit*. 

In  intellectual  capacity  the  people  of  the  L'auic  plaiean  heM 
but  a  low  rank,  not  only  in  comparison  with  their  Semitic  li 
bor.s,  but  absolut<>ly  as  a  rac«»    They  had,  indeeil,  *  '  ^* 

profound  thinker  among  them  had,  excogitat4ftd  a  i 
tern — the  Zoroastrian — which  is  held  to  be  of  a  cast  coi; 
ably  superior  to  the  religions  of  the  neighboring  luit'  '         h 

all  other  respects  their  inferiority  was  marked.     O;  ic 

Babylonians  the  historian  observes  that, "  among  the  mural  mud 
mental  characteristics  of  the  people  the  first  plat^e  is  tluv  *  •^^ -tr 
intellectual  ability-  .  ,  .  Their  wisdom  and  learning  are  v  li 

by  the  Jewish  prophets.  Isaiah » Jeremiah,  and  DanieL  The  Fuliter 
of  History  records  their  valuable  inventions;  and  Aristotle  wannci 
ashamed  to  be  beholden  to  them  for  scientific  data.  They  wero 
good  observers  of  astronomical  phenomena,  careful  recorders  of 
such  observations,  and  mathematicians  of  no  small  repute,'*  Of 
the  Persians,  on  the  other  hand,  he  remarks  that  "  we  can  not 
justly  ascribe  to  them  any  high  <1  f  intellectur*'  '* 'iice.* 

The  remains  of  their  architecture  ulpture  whi^  rnmi* 

down  to  us  display,  he  considers,  a  comparatively  inferior  a? 
ability ;  and  "  to  science/*  he  declares, "  tl;      t     »_.-_:  t  ..    i        ^ 
lutely  nothing/'    It  is  deserving  of  note  i 
inventions  and  discoveries  which  have  promote<i  the  iri 
welfare  of  the  human  race  seems  to  have  br  —  -  *"    ^ 
For  the  alphabet,  the  smelting  of  metals*  the  n 
building,  the  mariner's  compass,  the  methods  ut 
of  tertile  manufactures,  the  laws  of  geometry  an.,  ,,.... 
world  has  been  indebted  to  other  races.    We  might  b«  i 
ascribe  the  backwardness  of  the  Aryans  in  ^  *-• 

disadvantages  of  their  situation  ;  but  we  nota     i_.-i    ..  .     .iS 

a  race  incapable  of  appreciating  and  adopting  the  k^bh  of  other 
intellects.     At  the  present  day  travelers  find  fV    f  ^  ^^ 

least  advanced  of  the  Oriental  races.    They  or*^  u  the 

Turks,  and  are  far  below  the  Cliiuese  and  the  Japanese,  They 
are  now,  as  of  old,  a  brave,  hand>  '    ' 

ing  and  courtly,  but  are  still   > 
scornful  of  science,  and  fatally  unprogressive. 
It  is  a  common  opinion  that  tl     ^  -  r-  ^it- .- 
guage  affords  e\HidGnce  of  high  in 
That  there  is  some  warrant  for  this  view  n^ 
it  must  be  remembered  that  the  opinion  aro^  -  ^.^  • 
comparative  philology  was  in  its  infancy.    The  wi 
knowledge  of  our  times  shows  it  to  l> 
estimate,  the  pn»d^i«'^  *o  $%  large  ► 
I  conceit  of  race*    '  -  for  e.\ 
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excellence  of  a  language ;  and,  though  the  Aryan  speech  uiu 
>ilbladly  ranks  well  in  this  quality,  there  are  found  to  be  many 
in  America  and  in  Africa  which  decidedly  surpass  it. 
In  certain  other  characteristics  it  is  anything  but  admirable. 
Those  who  created  and  fashioned  it  seem  to  have  l>oen  endowed 
ith  a  peculiixr   linguistic   talent  or  language-making  faculty, 
rhich  was  not  under  the  control  of  any  logical  force*    What  could 

\     •*'  absurd  than  the  preposterous  gender-system  which  the 

,  the  Greek,  and  the  German  have  inherited  from  this 
LrviMi  mother- tongue,  and  from  whose  ridiculous  ti*ammels  the 
l|ieakers  of  all  the  later  derived  idioms  in  Asia  and  Europe  have 
mwn  for  centuries  striving  to  shake  themselves  free  ?    The  sense- 
i  superfluity  of  declensions  and  conjugations,  the  needless  vari- 
f«ty  in  the  methods  of  forming  the  plural,  the  inordinate  perplex- 
ity of  the  irregular  verbs,  are  only  a  few  of  the  evidences  to  ho 
Boted  of  the  striking  deficiency  in  logical  and  classifying  power 
rhich*  amid  all  tlicir  uuc[uestioned  excellences,  the  earlier  Aryan 
languages  everywhere  betray. 

But,  it  will  naturally  be  asked,  if  the  primitive  Aryans  were 
nudly  a  i>fX)plo  of  such  moderate  endowments^  both  in  intellect 
and  in  morality,  how  do  we  explain  the  immense  progress  and 
^ihe  admitted  headship  and  mastery  among  the  nations  of  the 
rorld  which  their  descendants  have  attained  in  Europe  ?    The  an- 
swer is  ready  at  hand,  and,  indeed,  almost  self-evident.    The  peo- 
ple of  Europe  are  of  mixed  race.    They  are  Aryan  exactly  as  the 
fiodern  Peruvians  are  Spanish,  or  as  the  modem  Egyptians  are 
Lrab.     There  is  go(xl  reason  t*:*  believe  that  primeval  Europe  was 
ihabited  by  tribes  belonging  to  various  races,  differing  consider* 
ibly  in  character,  but  all  of  them  distinguished  by  a  love  of  free- 
am  and  a  at  of  jM^r^onal   independence.     These  traits 

iOfled  the  p-  ^  m  to  be  broken  up  into  numerous  petty  com- 

munities, each  of  which  fell  an  easy  prey  to  the  Aryan  invadora. 
The  latter  were  not  only,  i\^  we  have  seen^  a  race  of  remarkably 
ive  and  energetic  warriors,  but  they  had  also  the  immense  ad- 
vantage, for  an  invading  force,  of  a  disposition  which  led  them  to 
&n<ler  implicit  ol>edienco  to  their  rulers*    It  is  this  trait  of  char- 
r^ter  which  in  Africa  has  often  enabled  the  leatler  of  a  horde  to 
1 1  his  sway  over  a  vast  agglomeration  of  disconnected  tritos. 
<^  .V  ident  that  in  such  a  case,  as  in  the  case  of  the  Turkish  con- 
laesl  of  Asia  Minor  and  eastern  Europe,  the  subdued  populations 
be  superior  t^  their  conquerors  in  every  quality  except  in  the 
combined  eflfort. 

«fr  inhabitants  of  Europe  aBem  to  have  been  of  thr6d 

li^srian, 
,:„.      :...     .      .  .jh  peo- 

Qreccia  iin<i  and  of  the  Mediterranean 
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islands,  belonged  apparently  to  that  brancli  which  is  Tariotuilf 
styled  HainitiCj  Proto-Seraitic,  Li'  '  ^"      '     '  '  '    itu     I«u« 

ing  probably  from  Asia  in  the  e^u  ■  _  ^      ,         :  gypi  and 

Barbary,  and  made  its  way  even  to  the  Canary  Islanda,  That  il 
spread  northward  at  varioiLs  points  across  the  Mediterranean  ihtrt 
can  hardly  be  a  doubt.  Its  purest  modem  reipreiHiniatiTiut  imt 
the  Berbers,  the  hardy  mountainec'rs  of  the  Allans  rang^^  of  f<«t- 
ures  and  complexion  almost  European  ^  and  in  charr  *  "  *  ^^i^s- 
ing  precisely  the  traits  which  the  Ai*yaiis  laek^xl.    1  i^^U^r 

can  not  be  better  shown  than  by  copying  t1 1  u 

given  by  Dr.  Topinard  in  his  *^ Anthropology,.  u.  .^-^  ;...  .^r, 
regarded  as  the  type  of  this  race,  he  says:  "A  Uvoly  sentiment  erf 
equality,  of  charity,  of  his  own  dignity  and  of  his  personal  lib^ 
erty,  a  great  desire  for  activity,  love  of  labor,  economy,  attache 
tnent  to  his  home,  are  his  moral  characteristics."  All  these  Iraita 
appear  in  those  most  famous  ^  '  is  of  the  Proto-Seuiitic  fftiKk, 
the  ancient  Egyptians,  and  ^vi  m  a  love  of  science  and  art 

and  a  strong  inclination  for  literary  proil action.    Such,  ai 
ently,  were  the  people  in  Greece  and  the  adjacent  islands  ana 
coa&t'lands  of  the  Mediterranean,  on  whom  the  Aryans  tmpostd 
their  government  and  language  and  certain  tniit*  of  amo* 

ter     How  large  an  element  of  the  Hellenic  peoplo  ll  ;  i  iginal 

population  contributed  is  shown  by  the  language.  In  *  I  \t.  as  iii_ 
all  mixed  tongues,  the  grammar  is  mainly  from  one  -  ,r.  :  it 
almost  purely  Aryan.  But  the  vocabulary  shows  a  largv  mi usi< 
of  words  which  can  not  ix>ssibly  have  come  from  any  other 
sonree  than  from  a  subject  race  thus  conquered  and  ahsorbod. 
Prof.  Sayce,  in  the  address  already  referred  to,  informs  us  *>•  ^^ 
"  Mr.  Wharton  has  found,  by  a  careful  anal3rsis  of  the  Greet: 
con,  that  out  of  twenty-seven  hundred  and  forty  primary  wuixU 
only  fifteen  hundred  can  be  referred  with  any  probability  to 
an  Indo-European  origin.^'  To  what  linguistio  stock  thk  non* 
Aj'yan  element  in  the  Greek  b?  '    ' 

which  remains  for  philologists  to 

of  locality  and  of  physical  type,  of  moral  and  mental  traits^  and 

of  early  Hellenic  tradition  embodied  in  tl i       r    t^   .^ 

Danaus,  and  Cadmus,  points  to  a  Prott)  ;  ^ 

primitive  ra4.*e,  whatever  it  may  have  been,  were  1 

the  finer  and  nobler  qualities  of  the  O''"^'  '-h^"- 
To  their  Aryan  conquerors  they  oni  > 
comeliness  and  grace  of  shape  an 

their  amenability  to  discipline,  m ^...^* 

usages,  such  as  their  custom  of  putting  to  1 

:       i.     I<?S  tllO  North  African  b/\  r]iiw,.l%   iij 
fmcB,},  mental,  and  moral  traits  that^bat  f*^" 
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dtwemi  the  Berber  and  the  Biisque  laugtSAgefii  ethnologists  would 
mcUned  tu  clttss  them  togetlit^r.    The  IWriuii*;,  however,  por- 
ipe  from  thoir  more  northern  and  nigged  abode,  seem  to  have 
a  sturdier  raee,  and  mure  stubborn  in  maintaining  their 
Impendence  or   reasserting  it  after  a  defeat.     They  occupied 
pparently  the  Spanish  Peninsula,  the  greater  part  of  France,  the 
tritish  Islands^  Corsica,  Sardinia,  and  probably  a  large  portion 
yt  Italy,  where  they  neem  to  have  been  mingled  with  the  Semi  tic 
ilasgians.    The  Aryan  conquest,  which  in  their  case  was  incom* 
plet«,  made  littJe  change  in  their  character,  except  in  Italy,    In 
^the  far  we**t  the  Celts  have  always  shown  the  genuine  Iberian 
liaracter — the  strong   family  affections,  the  love  of  home,  tlie 
Dhoerfulnftss  under  all  troubles,  the  sense  of  personal  and  tribal 
Ldcpctndence,  and  the  jealous  impatience  of  arbitrary  powen    To 
tiese  traits  the  Aryans  added  in  Italy  a  stranger  infusion  tlian 
Iwms  perhapi»  found  anywhere  else  of  their  warlike  and  discipHutHl 
aergy,  and  of  their  tendency  to  barbtirity  in  war  and  to  tlie  inflic- 
tion of  cruel  punishments  in  time  of  peace. 

When  the  Aryan  invaders  entered  the  northern  and  central 
portions  of  Europe,  they  found  that  region  occupied  by  tribes  of 
the  Uralian  or  Finnish  type.  On  this  point,  and  on  the  general 
inestion  of  the  early  peopling  of  Enroi^e,  I  may  cite  the  opinion 
ironounced,  after  many  yeaii*  of  study,  by  one  of  the  most  emi- 
nent anthroiiologists  of  Europe,  whose  conclusions  will  be  ad* 
litt^nl  by  all  to  bo  entitknl  to  the  greatest  weight^ — M*  de  Quatrm 
Referring  in  one  uf  his  recent  worka — "*  Ifommea  Fosmle^ 
Hommes  Sauvagts^* — to  the  '* Finnish  group/*  he  observes: 
^^^  This  group  has  for  European  ethnogeny  a  very  great  importance. 
We  know  to  what  hypjutheses,  to  what  discussions,  it  has  given 
Both  have  been  often  premature,  because  the  facta  that  ware 
f-T"  "^  -^  to  establish  the  conclusions  were  not  yet  discovered*  The 
h  theory,'  to  use  the  expression  of  Latham,  is  certainly 
rung  when  it  regardf*  the  whole  of  Europe  as  having  been  inhab* 
it«i,  b**for6  the  arrival  of  the  Aryans,  by  a  single  race,  eartending 
rom  Gibraltar  to  the  Arctic  Ocean— a  race  of  who§a  exiitiSiM 
Finns  would  be  merely  the  evidence*  It  is  in  the  right  when 
iklmits  the  existence  of  a  pre- Aryan  population*  This  is  a  fact 
which  mn  not  now  be  questioned.  We  may  affirm,  moreover,  that 
^*  '     '      was  not  homogeneous;  that  it  nuv  '        ^  nil 

\     _  He«;  that  these  races  have  not  be*  j  d; 

X  they  have  borne  an  important  part  in  the  formation  of  the 
tng  t^pulationn,  and  that,  in  certain  cases  at  least,  they  con- 
itnied  in  them  the  preponderant  element/*'    It  is,  of  course, 
ighly  '>ry  to  find  that  the  conclusions  to  which  liDguista 

ve  \K^ii  iL^  uy  philological  data  are  thus  fully  confirmed  by  the 
Bute  and  careful  studies  of  the  physical  types  of  European 


races,  ancient  and  modom,  which  have  hoon  pursued  by  thm  dis- 
tinguished iin      '  ■  '    ^  '  V 

M-deQuat-  i  cesof  thi*  fnrrrfT 

extension  of  the^  Finnish  race  through  the  countriws  now  i 

by  the  Slavonic  and  Teutonic  jKjpulatiooii*    Of  or^  r 

tribe  hie  opinion  will  astonish  thuge  ethnologiid^s  wl  1 

up  this  peculiar  sept  as  the  most  primitive  and  t>T)ical  remnant 
of  the  Aryan  race.  The  Lithuanians,  he  finds,  are  in  the  mmin  of 
Uralian  origin.  "  Though  they  speak  an  Aryan  idiom,  they  art 
nevertheless,"  he  aflS^rmn,  **not  Aryan  in  blood.  They  are  the 
brothers  of  the  Esthonians,  and  if  these  are  Finnish^  as  all  tli^ 
world  agrees,  the  others  are  Finnish  likewise.''  ^^M 

Among  the  Finns  he  finds  two  distinct  tyy  "  h 

comprises  the  great  majority  of  the  people  has  a  a  ^  :  i  I 

cast.    The  other  inclines  to  the  Aryan  type.    He  has  no  «i 
that  among  the  so-called  Finns  and  their  r  '         ha«  beta 

a  strong  infusion  of  Aryan  blood  ;  and  t :  svill  suffi- 

ciently explain  the  traces  of  the  Aryan  language  which  many 
scholars,  including  Dicfenbach,  Weske.  Cuno,  and.  ^  *  '  ^'  a 
Taylor^  have  pointed  out  in  the  Uralian  dialectic    '1  ' 

the  proper  Finnish  type  are  of  medium  stature,  sturdy  and 
cular,  with  large  and  square  heads,  long,  broa*l,  and  square  in* »:-, 
the  lower  jaw  strongly  developed,  the  nose  small  and  rather  widu, 
the  mouth  large,  the  complexion  fair,  deepening  to  olive  gray; 
the  eyes  small,  sometimes  slightly  oblique,  th»'  ***^^  ^  trrayish  blue 
or  bluish  gray;  the  hair  flaxen  in  hue,  or  sn  of  a  reddisb 

yellow,  straight  and  silky.    In  character  they  at'  '»\ 

thoughtful,  taciturn,  slow  in  movement,  both  phy  -        .,     a- 

tally ;  very  conservative,  disposed  to  live  at  peace  witli  th<>  authoit* 
ties;  somewhat  suspicious  and  vindictive;  i  *  *** 

under  suffering ;  not  demonstrative,  but  kind  ^  r 

neighbors ;  and  at  bottom  thoroughly  honest  and  faithfii 

In  all  these  traits,  both  physical  m     'V  •> 

basis  of  the  Slavonic  type  and,  to  a  I-i.  ^  ; 

though  here  apparently  there  has  been  some  admixture  of  another 
primitiv^e  element,  probably  the  Iberian,  Ch'er  all  m  impTBmed, 
and  more  especially,  as  might  Wt  expect*>d,  aroonqr  th^  higher 
classes,  the  influence  of  the  Aryan  flit 

striking  expression  applied  by  the  poei  ^^ .,«..!.,. .'.  ;,*  .^c  ^..imsam 
in  England,  have  ^  high-mettled  the  blood  **  of  4h©  ram.  Uadv 
this  influence  the  Uralo-Aryan  nations  J 

Europe,  while  still  patient,  conservative, 
become  capable  of  united  action,  of  Mr 
rt'^  ii'i  !   -^  in  thought  and  fre* 

primitive   St'ati),  hi. 


THE  AtYAy^  nt  sCTEircE  Am}  msTonr.     m% 

Nothing  is  more  certain  than  that  the  immense  advance  of  the 
European  Aryans  (bo  i?tyled)  beyond  those  of  Asia  has  been  due 
inly  to  the  aboriginal  races  whom  the  Asiatic  invaders  over- 
a©  by  virtue  of  their  superior  organization,  but  whose  posterity 
the  main  element  in  the  population  of  Eurf>i>e. 
n  ^  I  pariBon  of  the  Iranians,  ancient  and  m<Klern,  with 

the  nations  of  the  West,  affords  ample  evidence  on  this  point.  Of 
the  ancient  Persians  we  have  had  a  vivid  portraiture  from  Raw- 
linHou*  Their  modern  descendants  are  described  iu  us  hy  a  h*te 
traveler,  Mr,  Arthur  Arnold,  an  English  gentleman  of  keen  tUft* 
amment  and  of  much  experience  among  Oriental]  races.  In  his 
cent  work^  **  Through  Persia  by  Caravan,"  he  givt^  an  account 
of  the  government  and  the  people,  which  shows  them  both  to  be 
much  as  they  were  in  the  days  of  Xerxes.  Of  all  governments 
aliove  the  grade  of  8avager>%  the  Persian  set^ms  to  be  the  worst ; 
and  all  that  can  be  said  for  it  is  that  it  faithfully  reflects  the  char- 
acter of  its  people.  The  ordinary  punishments  are  still,  as  in 
former  days,  death  and  the  bastinado ;  and  each  of  these  punish* 
ments  is  inflicted  with  the  m<:)8t  ingenious  refinement  of  cruelty. 
Shortly  In^fore  Mr.  Arnokrs  arrival,  the  guvernur  of  Fars  had 
endeavored  to  reprt*Ks  crime  in  that  province  by  a  special  exliibi- 
t '         "  ry,    *'  He  tried,"  we  are  told,  *'  throat-cutting,  and  left 

t  ;  bodies  exposed  to  the  view  uf  all  comc^rs  in  the  public 

(Miuare  of  Shiraz*  He  tried  crucifixion,  nailing  the  wretches  by 
lo  hands  and  feet  to  the  walls  of  the  town,  and  lea\  i  ' '  <'in 
ider  a  guard  of  soldiers  to  die  of  exhaustion  and  -  >ju 

inally,  he  tried  burial  alive  in  pits,  or  cylinders  of  brick-work, 
■bf  depth  such  as  to  allow  the  criminal's  hea<l  to  appear  above  the 
top;"  in  which  condition,  we  are  told,  "the  miserable  men  were 
in  their  djing  hours  barbarously  ill-freated,  on  their  exposed  and 
defeni$ele^.«4  heads,  by  the  rabble  and  soldiery  of  Shiraz." 

Such  is  the  race  whose  ancestors  achieved  the  contiuest  of 
Europe  some  two  or  three  thousand  years  before  the  Christian 
era,  subduing  gradually  the  scattered  and  disorganized  tribes  of 
Semitic,  Iberian,  and  Uralian  origin*  As  has  been  already  notod| 
^e  two  traits  of  Aryan  character  which,  in  addition  to  the  por- 
[)nal  valor  shared  by  them  with  tlieir  opponents,  especially  In- 
Kured  the  succasa  of  the  invaders,  were  their  worship  of  hereditary 
mak — a  base  set r  '  '       s  u  t^  the  other  great  racos 

of  mankind— 4UJ  y  to  the  conquered.    Thd 

former  tn^it  gave  them  union  and  discipline,  the  other  made  them 
it*  -  '  ^  "■  "  ■  V  '  ^  Both  traits  have  surWved  to  our  own  day 
s  throughout  Europe.  In  the  feudal  system^ 
t  to  which  these  qualities  gave  rise  attained  its 

i  iiriit,    A  camivid  of  tyranny,  superstition,  and 

c  L  for  several  centuries  throughout  the  finest  por* 
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tion  of  Europe.    At  length  a  change  occuirecL    The  rabject 
grew  in  strength*    Various  causes  r^    ^        '   '       * 
invention  of  gunpowder  and  of  prin  i     ^  r- 

ica,  the  advance  of  science,  and,  finally,  the  operation  of  that  nat* 
itral  law  by  which  oppressed  populations,  ti:^        ^    -  *    '  Vy 

massacre,  tend  to  increase  faster  than  their  t 

the  struggle  came  to  a  head  in  France,  just  a  hundnni  years  afjo, 
when,  with  the  destruction  of  the  Bastile,  the  Iberiaa  race  in  that 
country  regained  the  control  of  its  own  destinies,  and  the  s«cf>n4- 
©ncy  of  hereditary  rank,  with  its  resulting  syfrtem  of  ii  r, 

corrupt,  and  cruel  government,  was  swept  away.  In  tht;  ^-♦,..  b 
Islands,  where  the  oppression  was  less  severely  felt,  the  rccon- 
quest  has  advanced,  during  the  past  two  or  thj  y 

more  gradual  steps — from  the  Great  Rebellion  to  :„    i     : ,  J 

of  1832,  when  the  IJraliau  Saxons  regained  a  finubstautial  oqiml* 
ity — and  thence  to  the  later  movement  of  the  pret^ent  d  '    a 

the  still  earlier  Iberian  stratum  of  popuhition  ii?  rirfnsr  tt  a 

and  to  its  due  share  in  the  government. 

It  is  not,  of  course,  to  be  inferre<l  tliut  me 
European  aristocracy  are  all  necessarily,  or  t'\  f 

Aryan  descent.  There  has,  undoubtedly,  bf?en  a  large  and  often 
repeated  intrusion  of  members  of  other  races  into  their  ranks.  In 
ancient  India,  where  the  three  higher  castes,  the  Brahman^.  KshA* 
triyas,  and  Vaisyas,  claimed,  and  doubtless  ri^  \  ryaa 

origin,  it  is  certain  that  many  Sudras,  from  ti...  .*  v..^.*..».  racec^ 
have  found,  from  time  to  time,  admission  among  them.  But  tht 
descendants  of  these  intruders  speedUy  bee:;  "i 

caste  which  they  had  entered,  and  assumed  a..  .:.    .,.^ ..  ._3». 

When  the  hereditary  or  patrician  principle  wa»  oncf)  introdncad 
into  Europe  by  the  Aryans— the  principle  that  the  uon  of  a  noble 
was  superior  in  political  rights  to  the  sun  of  a  comntoner — a  g*r*nu- 
ine  caste  was  at  once  established ;  and  thk  caste,  while  iU  r 
bership  has  been  partially  cl  '   *        i       '      '  '  ; 

and  of  interfusion  of  blood,  rf  I  ^r 

day.  Many  a  Norman  baron  was  of  plebeian  origin,  but  the  Nor- 
man baronage  was  none  the  less  an  Aryan  ca»t"  '^^  ""  *^  f 
Front-de-Boeuf  may  have  been  an  Iljerian  pea^  - 

dren  and  grandchildren  became  the  membem  of  a  pr 
tocracy,  closely  allied  by  blood  and  inti—   f--  - 
other  Euroj^ean  ariskjcracies,  and  sharin^  f 

charackT  whi  \\wl  inherited  from 

If  any  art*    ..  ^    .._d,  even  in  the  face  . . 
of  India  and  its  ca&be-system,  to  question  wh« 
^lonquest  made  in  Ei^r  les8  tiui 

Agocanbesoci     .  ^,         ,„,.  <*  iirv>H«M 

linded  of  two  facts  wlUchi  in  *i 
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confirm  what  has  been  said  on  this  point.  The  conquest  of 
Prance,  Spain,  England,  and  other  portions  of  Europe,  by  tho 
Romans  took  place*  about  two  thousand  ytuirs  ago,  Tlie  evidences 
and  results  of  this  conquest,  in  the  languages,  institutions,  feat- 
tr  ]  characti^T  of  the  conquered  nations,  an^  everywhere  ap- 

p a .-I  the  present  day.    No  one  dreams  of  doubting  them,  and 

this  simply  because  we  have  written  and  monumental  evidence  of 
the  facts.  Why  should  we  doubt  that  the  results  of  a  conquest 
made  two  thousand  years  earlier  may  survive  in  eqnal  vigor, 
though  in  the  nature  of  tUngs  no  written  or  monumental  record 
it  can  have  come  down  to  our  time  ?  The  memorials  of  it 
liich  n^main  are  of  a  different,  but,  to  an  ethnologist,  not  less 
vincing  character.  One  of  these  may  be  noted  in  the  other 
to  which  reference  has  been  matK  A  very  high  authority 
in  comparative  philology.  Dr.  Fried  rich  Mtlller,  in  his  great 
work  on  Linguistic  Science  {OrHn<iriss  chr  Sprackwissenschnfi)^ 
alter  rt>marki ng  that  the  numerical  system  of  the  Indo-Germanio 
languriges  rests  on  the  diM.?imal  systi^m,  adds  that  the  Celtic  alone 
shows  trac*<5S  of  the  vigesimal  systom,  which  are  to  be  referred 
to  tho  influence  of  the  Bascjue  language.  The  Iberian  Basques 
HBckon  by  digits  to  twenty,  which  is,  in  their  language,  a  distinct 
wonl,  hogei  (or  oguei)-^  forty  is  berrogei,  "two  hogeis";  eighty 
is  **  fcmr  hogeis " ;  and  ninety-seven  woulil  be  "  four  hogeb  and 
ten-aeTen.**  The  Celtic  has  a  double  system*  Twenty  in  fiche, 
a  corruption  of  the  Aryan  term ;  for  forty  the  Celt  can  say 
eillter  crihor  rha,  an  Aryan  contraction  of  *' f our-t«3ns/*  or  dA 
fichit^  "two  twenties,"  Ninety-seven  is  either  **nine  tens  and 
seven/*  or,  as  in  the  Basque, "  four  twenties  and  t0n-i«>ven*'*  Now^ 
the  French  language,  as  is  well  known,  adopts  both  methods,  in 
different  jmrts  of  its  ascending  scale*  As  far  as  sixty  it  proceeds 
by  the  decimal  systt^m ;  then  it  abruptly  changes  to  the  vigusimaL 
llie  Frenchman,  when  for  ninety-seven  he  says  **  four-twenties- 
teii^ieveii '^  (quaire'Vingi'dix'Sept),  has  no  idea — unless  he  is  a 
philologist — that  he  is  translating  an  ancient  Iberian  idiom  into  a 
cormpt  form  of  Aryan  speech.  If  we  consider  what  this  fact 
really  signifies,  we  shall  see  that  the  whole  ethnological  hii^tory  of 
France  is  emboilied  in  it.  This  French  system  of  enumeration, 
now  in  actual  use,  tells  us  that  the  people  who  employ  it  are 
mainly  of  Iberian  <  »ri^^in ;  that  an  Aryan  language  in  its  most  cor- 
rupt and  disinUgruled  form,  the  Celtic,  was  once  imposed  upon 
Ibem  \  that  this  has  again  given  place  to  the  Latin  form,  which 
h^    ^         ...  ,   ,       ,  .  ,        ,  by  the  I /-  distill 

lii  h  the  wli  over- 

lyini^  strata^  casta  imposed  njion  caste,  the  vigorous  Iburian  ele- 
in  *^^  1---  /  _-    ^  -.  .     ^jjg  light,  and  governs  to  ^'       Mr, 

ill  Ji,  that  most  striking  maii  a 


of  the  intellectual  development  of  a  race—its  higher  ttumenl 

system. 

It  would  be  easy  to  add  many  other  iUustratians  from  htitoty, 
from  physical  traits^aud  from  linguistic  data,  but  they  will  hardly 
be  deemed  necessary.    The  conclusion  to  which  w-  'tl 

by  all  the  evidence  is,  that  while  the  conquering  ♦       ..,  ijc 

European  nations  is  doubtless  due  to  the  infusion  of  Aryan  Uliii)d» 
their  higher  intellectual  qualities  and  their  love  of  "  '  ^n  ar« 
derived  almost  entirely  from  the  earlier  races,  who  f ^  nznin 

elements  in  the  mixed  European  breed.    The  gradimt  e)  a 

of  the  Aryan  blood  and  character,  with  the  return  of  th*  r 

elements  to  ascendencjs  is  tht^  most  impressive  an«l    ^  it 

phenomenon  in  the  modern  history  of  Europe,  and  *  li 

civilized  world.  We  see  its  i-esults  in  the  extension  v..  ■ . .  -  i*.  !i- 
tutions,  in  the  growth  of  science,  in  the  multiplicity  of  inAi*ntioii»^ 
in  the  lessened  barbarity  of  war,  in  the  abolition  of  >  n  thi» 

increased  sense  of  brotherhood  among  nations,  in  tlii.  .-^.... ion  of 
education,  in  the  countless  societies  for  charity  and  for  leaming« 
and  in  all  the  other  evidences  of  material  and  moral  progress 
which  distingmsh  our  age. 
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THE  Seventh  International  Congress  of  Amerieanista  met  in 
Berlin,  on  October  2d,  and  was  opened  by  Honorary  Preeident 
Gossler,  the  Prussian  Minister  of  Worship,  Although  (^  —  y, 
the  speaker  said/*  had  not  had  any  remarkable  part  i*  :- 

covery  of  America,  or  in  the  earliest  steps  in  ]>lanting  EuruppAn 
civilization  in  the  new  quarter^  it  had  participaleil  in  a  ri'-^'^*^  ^^^ 
gree  in  the  scientific  discovery  of  the  continent    Au 
studies   had,   through  the  brothers    Hi  \  alrea^: 

burger-rights  among  us,  and  had  const^,,^..:...  n*i,-ivt 
care;  so  that  the  congress  finds  among  us  a  Vfv 
ence,  fully  appreciating  its  aims.    We  nr  ' 
which  includes  within  itself   all  the  En 
degrees  of  civilization,  must  be  closely  examinod  as  tx>  iU  inner 
relations  before  the  impor      ^  '         *         *     '       *'  '  ^  "^  '^t» 

nres  of  the  New  World  i  I  ;  .  ,  ♦• 

Old  can  l>e  answerecl.    We  recogniae,  also,  that  in  ^ 
of  America  Ir^  ^     and   pn !  '  :   r     ^^     f  -  --  — * 
fully  orguniz.  .  witli  •  f 

regulated  religious  rituals,  1^  a 

^1'"  ^nrao  neighborhoods  nuiU'  »vm*- 
in  a  state  of  natuiu    The  woi 
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first  congress  ia  Nancy — ''not  systems  but  f actu ^'— have  bocome 
Ltliw  projijTanime  of  the  Americanists ;  doubly  valuable  in  a  time 
'wht'n  tbi?  imagination  is  too  ready  to  fly  beeillessly  over  wide 
iracUi  which  diasclose  their  features  onlj^  to  toikome  searchers. 
Previous  cr  -  have  made  numerous  and  important  contri* 

lutions  to  iL         -  lure  which  we  are  raising.   From  meteorology, 
geography,  and  the  descriptive  sciences,  to  comparative  philology 
id  the  1  if  art  and  religion,  the  various  branches  of  knowl- 

ige  ha  ^  d  their  treasurea.     The  circle  of  studies  that  help 

to  the  investigation  of  the  New  World  is  ever  widening,  and  our 
&nded  knowknlge  of  East  Anian  history  and  litoruturo  is  open- 
to  ti8  new  means  of  access  to  the  last  of  these  problem^/* 
Minister  Go8sler  was  followed  by  Signor  Guido  Cora,  who 
^tpoke  of  the  discovery  in  the  Vatican  archives  of  important 
>riginal  doctimenta  of  the  time  of  OdumbuM* 

Dr,  Reias,  of  Berlin,  was  chosen  president  of  the  congress,  and 

^tho  vic4*-presidents  were   Freiherr  von  Audrian-Werburg,  of  Vi- 

ma;  Cora,  of  Italy ;  Fabi«^,  of  Spain ;  Oafarel,  of  France;  Moi*se, 

of  the  Unitexl  States;  Net  to,  of  Brazil;  and  Schmidt,  of  Coijen- 

rliagen.    At  the  close  of  this  introductory  meeting  the  president 

>ke  of  the  condition  of  Americanistic  research  and  the  part 

which  different  countries  had  taken  in  it. 

The  first  of  the  regular  papers  wiis  by  Signor  Cora,  and  was  on 
the  name  of  America.  The  author  wa«  not  ready  to  pronounce 
ively  u[x)n  the  origin  of  the  name,  for  various  recent  Inveeti* 
fttions  haii  loft  it  uncertain  whether  it  was  derived  from  some 
word  of  native  origin  or  was  imported.  Sefior  Fabi^  remarked 
^lat  the  opinion  should  not  be  rejected  that  the  name  was  derived 
:>ra  Amerigo  Vesi>ucci,  for  it  hat!  been  taken  frDin  the  maps  of 
[lat  traveler,  whicli  were  signed  with  his  name**    M.  Qafarel 

^«tK>l- frning  the  American  navigation  which  wan  carried 

on   ,  lly  by  Frenchmen,  early  in  the  sixttH-mth  century. 

tie  whale-fisliery  liad  brought  Basques*  Bretons,  and  Normans 
)ugh  the  northern  seas  to  Canada,  as  was  shown  by  many 
of  points  along  the  coast.     In  the  discussion,  M.  de  la 
tried  to  prove  that  M,  Oafarel  had  exaggerated  the  part 
rhich  those  discoverers,  particularly  the  Basques,  had  played. 
The  whale-fishery  was  not  then  very  extensively  prosecuted ;  but 


*  M.  Jult*  Umtcqu  mjii.  In  the  ^*  Bulletin  of  the  TmtiA  Geogripliio&t  Sodi^tr/'  that  i^it 

t  beyond  qnestioo  tfiAt  one  cilltloii  of  YcBpnodV  kMcr  on  hit  third  To^m^  has  tiM  mint 

^  in  tlie  pUcc  of  the  iThrMsD  Bitne ;  ii!ii«l«o&  •ditloiif  bjul  AlbeHeui,  and  ntbao* 

ItAlUn  ^tlition«(  h44  Atb»H(t>.    T\m*  one  with  Amerigo  tm  the  titie-p«f;tt  m§  |iiibUiliod 

1500,  but  M.  Marcoti  »u|^r«t«  that  thitt  waa  nerer  tatcmlH  to  b«  a  rariat^  of  Atb«rUso^ 

rather  thu  adaptattoo  of  Amcrnque,  a  UUM  alfeadjr  kaown  and  appll^)  to  th«  New 

Forld,  to  yc«|fQiOci*t  name  to  dUtlofitfali  him,  as  w«  laj  sow  '  Cblnoto  Ciirdf;ii/  to  ditlia* 

\  tho  parttottfair  Gordon  bj  mxggmtlng  ooe  of  bii  f^roatott  fbatik" 
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the  presence  of  the  names  referred  to  could  be  explained  by 
assuming  that  a  few  Basques  ha<!  *       "         ;  '     '  "        '      ri 

Spanish  ships.    Seilor  Fabie  ann<  i  i  .  j. 

ment  was  contemplating  the  fall  publication,  on  the  approaching 
four-hundredth  anniversary  of  the  discovery  of    *  \a,  of  the 

manuscripts  in  its  archives  by  and  concerning  C^ ' 

The  antiquities  of  Mexico  and  South  America  were  ' 
most  subjects  for  discussion  at  the  second  setseion.    T  < 

called  agripearU  were  the  occasion  of  a  long  debate.    Tl 
formerly  regarded  as  peculiar  to  the  Old  World,  particu'.iL  i;  to 
Africa,  but  they  had  recently  been  found  in  all  parts  of  Amc  ru  a. 
According  to  Tischler's  researches,  the  technic  of    the  colorwl 
glass  pearls  corresponded  exactly  with  that  of  th-  ' '  in  Hille** 

fiori  glasses,  and  was  so  essentially  different  froBi  t  the  an* 

cient  Roman  glasses  that  they  must  be  ascribed  to  tha  begsximnit 
of  the  Renaissance,    M,  de  la  Espada  agreed  as  '      *      ' '  4 

origin  of  the  pearls,  and  that  they  had  been  us*^^:  - 

ornaments  for  horses  but  not  for  men.  Some  ancient  Jilexican 
mosaic  decorations  upon  human  bones  wr^  *  ^  -'^  *  *  -  ^'  *  -i- 
di'^e  as  showing  a  high  development  of  :  / 

eightt^n  pieces  of  this  kind  are  known,  wtucb  ii  .ict^i 

in  European  collections.    Some  of  them  arv  n  "•  *    '* 

real  skulls  or  of  wood,  and  others  are  figures 
mosaic  is  composed  of  small  pieces  of  turquoige,  n 
sel-shell,  pressed  into  a  foundation  of  pitch,  and  :  . 
fully  elaborated  design,  or  representing  in  colored  j^ 
forms  of  the  human  face.    The  Berlin  M^ 
mask  of  this  kiud,  a  head  of  a  puma,  and  a    , 
fore-parts  of  two  animals. 

Prof.  Morse  presented  a  paper  by  Mr,  ( 
ject  and  methods  of  the  Hem  en  way  Arclin  * 
into  southwestern  Central  America.    The  exhibition  nrr^^ 
the  Berlin  Museum  contains  the  results  of  tli  ----'' 

by  Mrs.  Hemenway  on  the  Rio  Salado  in  Ai  ^ 

shown  that  the  desert  which  now  exists  in  that  t4?rriiory 
merly  a  richly  populated  and  cultivated  r  ••  -^  *^^-  '- 
seven  cities  and  of  extensive  canals  for  < 
the  Salado  and  another  river  over  the  lai 
The  condition  of  the  ruins  indicates  that  < 
bian  civilization  was  destroyed  by  an  ear* 
inhabitants  probably  emigrated  ti 

Senhor  Netto,  of  Brazil,  hat]  e:     .  ,.,  J  a  mnen  of  nimin*!-  oj 
elliptical  ground-plan,  with  a  head-shaped  annex,  in  wh 
found  relics  of  a  people  who  mi   *  ' 
pro?*ont  Indians  chiefly  by  the  y 

:  them.     All  the  vases  and  nras^  somo  of  v 
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hhnpctly,  wof«i  marked  by  ornaments  and  deeigns  that  were  exclu- 
riivi^^ly  t  .    Numerous  thin  sheets  of  earthenware,  shaped 

likt*  a  Si  ,.  . .  .il  triangle^  ami  often  carefully  ornamented,  perf a- 
rated  at  the  corners,  appear*  from  the  figures  on  the  vases,  to  have 
been  worn  as  "  fig-leaf  **  dresses  by  the  women.  The  very  gen- 
eral tattooing  of  the  women *s  bodies  also  points  to  their  having 
held  a  high  position.  Later  strata  furnished  remains  of  another 
,Tace,  among  which  this  exalted  position  of  the  women  was  not 
[apparent. 

Prof.  Virehow  discussed  the  present  condition  of  knowledge 

ip      ^  *    '""  and  jadeite.    Dtfsor  had  assumed^  at  the  Ar- 

Vintis   in    Brussels,  tliat   all   the  nephrite  was 

derived  from  two  stations  in  central  Asia,  and  all  the  jadeite 

from  Burmah,     In  the  mean  time,  two  natural  occurrences  of 

nephrit4>  in  terpentine  had  been  observe*!  at  Zaht,  in  Silesia,  and 

one  in  Switzerland,  besides  a  locality  of  jadeite.    Further,  a  block 

of  nephrite  had  bwn  found  in  the  Budensee,  which  bore  plaia 

[markB  of  pieces  having  been  taken  from  it.    Thus,  these  stooeiJ 

fhud  been  found,  and  evidently  workt-^d,  in  Eurttpe.     M,  Arzrnni 

Iliad  discovered   that  both  species  were  subject  to  considerable 

variations,  and  that,  therefore,  every  severed  specimen  found 

[should  be  tested  for  determining  its  origin  with  respect  to  the 

Special  properties  of  its  material.    The  specimens  sometimes  ex* 

hibit  remarkable  relations.    Thus,  the  famons  Humboldt  axe  and 

.Sliotfaer  Soutli  American  1    '  '    f  seem  to  be  identical  in  sulw 

^Ststice  with  the  Hluropean  m  lUid  a  hatchet  from  Venezuela 

with  on©  from  Hissarlik* 

In  his  remarks  upcin  the  antliroi>ok>gical  classification  of  the 

native  Americans,  Prof,  Virehow  admitted  that  it  would  not  do 

ito  epeok  of  a  primitive  race  ;  yet  the  ancient  skulls  are  predomi* 

laaDtly  of  a  brachycephalic  type.    These  forms  seem  to  have  per- 

Isisted  in  the  South  to  the  present  time,  but  in  the  North  there 

Iliad  been  a  ooticeable  transition  to  long  and  rae<lium  forms.    Herr 

IMtseh  suggested  an  archfieological  division  on  the  basis  of  his 

stadies  of  the  hair.    He  distinguished  two  groups  of  people,  one 

,  modemtely  long,  brown  hair,  like  that  of 
t  ,  le  other  with  coarse,  stiff  hair,  inclining  to 

deep  black,  like  that  of  the  Mongols.  The  former  group  includa* 
L.ibs  Central  Ani  '  ,  and,  generally,  the  ancient  civilized  peo- 
ples iif  South  i,  and  the  other  the  northwestern  tribes, 
with  those  of  single  districts  in  the  South.  Even  if  the  suppo- 
sition of  a  Mongolian  immigration  in  prehistoric  times  is  admis^ 
[|iible  with  respoc*t  to  this  latter  group,  it  can  not  be  held,  so  far  ^ 
|i|ireeent  researches  show,  with  re^uxl  to  the  ancient  civilized 
pies. 
Herr  Kehring,  speaking  of  the  domesticated  animals  of  the 


I 


ancient  Peruvians,  observed  that  tbe  snlijecl  ira» 
important,  because  all  the  other  peoples  f  "         *  ,j 

very  poor  in  this  kind  of  property  as  cr*-  ;    r 
vianB  and  BolivianB  and  some  of  the  Central  Amoricim  pec* : 
and,  secondly,  because  the   I'm  of   dome^tica'" 
formation  of  races  coubl  be  bt^  i  lowed  on  these  ii  :; 

on  those  of  the  Old  World,     We  are  concerned  in   Fern  » 
ciaUy  with  the  dog,  llama,  alpaca,  and  guinea-pig.    The  up^aK^^r 
had  examined  eighteen  dog-mnmmies  from    ancient   Pertiv^n 
graves,  and  had  determined  that  they  belonged  to  tliree  *' 
ent  races — a  shepherd's  dog,  a  DachsJiund,  and  a  bull*<log  or  i-uj;. 
Ho  believed  that  the  '^Inca-dog*-   was  derived,  not  from  otbor 
South  American  Canida',  but  from  the  Mexican  wolf  (Lupus  occt 
dentalis),  perhaps  through  the  feebler  Texan  variet;^**  ^"-^  +^i*>^ 
several  races  had  been  formed  from  it  in  Peru  thr 
tication.     In  this  Herr  Neb  ring  dissents  from  and  ix»niraAU 
Von  Tschudi*s  opinion  that  the  varieties  had  arisen  from  t-rvL^ 
ing  with  European  dogs.    As  the  dog  and  likewise  the  I!  1 

alpaca  are  undoubtedly  of  J^  n  .so  nl^o,  in  the   gjx'^iViiri 

opinion,  is  the  guinea-pig,  not  uiding  B.  Henjio)  und  oQMt 

authors  believe  that  it  was  introduced  from  Europe,  The  fuel 
that  no  remains  of  guinea>pigs  of  prehistoric  age  In  ""  been 

found  in  Europe  told  against  the  latter  view.    At  -cns- 

sion  ensued  upon  the  cropping  or  amputation  of  the  ijara  of 
ancient  American  dogs,  of  which  Seler  had  observed  irvideBiaes 
in  Mexican  pictures,  and  Nehring  had  found  that  it  had  been 
practiced  on  Inca-dogs. 

Herr  Wittmack  presented  a  pfti>er  upon  t^ 
the  Peruvians,  which  was  based  chieHy  upon  t 
graves.     Their  bread -plant  was  maixe.  which   i 
works  and  the  ornamentation  of  the  pillars  of  tLv 
palaces  show  was  held  in  high  esteem  among  them,    Thr^Mj  va- 
rieties  of  this  plant  have  been  distingir  '  "  .  Ihi 

pointed -grained,  and  the  nmbilicated,     i  :    _  kiji4 

of  lamb's  quarters  (the  seeds  of  Chimapodium  guinoa)  and  two 
kinds  of  pulse  were  utilized,  and    '  '        '    '      .  '     *  r 

bean  was  derived  from  America,  ,  t 

which  could  not  be  determined,  and  fmite  of  the  anotto,  had  been 
observed  in  the  graves. 

Concerning  the  inhabitants  of  Mexico  at  thr  timf*  f>f  th^  rf»tt-_ 
quest,  Herr  Hartmann  remarked  that  the  rei 
ittadores  left  us  in  the  dark,  and  we  wer^^  * ' 

sient  representations.    His  own  Tf«»earr- 

•  »^ople  had  the  same  ] 

\\Y  the  present  Dakci 
iis,  Patagoniansy  ai. 


Tic.^fiiT      »i1or.*^ 
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garded  as  related  to  th«  Aztecs ;  in  fact^  lio  liad  often  found  amotiff 
lera  the  peculiar,  dreamy,  melancholy  facial  exprt^siuu  wliich  m 
ribed  to  the  ancient  Mexicans.    In  ihi»  light  of  the  later  re- 
rhes,  Colombia^  the  country  of  the  Chihchas,  the  third  most 

[important  people  in  pre-Columbian  America,  obtains  a  special 
significance,  because  it  was  the  region  which  at  the  time  of  the 
diHCovery  prevented  contact  between  Mexican  and  Peruvian  civili* 
Eation.H,  The  speaker  produced  linguistic  evidence  that  the  Chib* 
cha9,  who  were  resident  in  the  heart  of  Colombia,  were  not  an 
immemoTially  isolated  people  in  the  senne  in  which  they  had 
t  '  r>ne  of  the  pnzzleu  of  Uio  New  World,     They  had  near 

I.      .   _s  in  the  people  of  Costa  Rica  and  northern  Colombia, 

[People  of  Chibcha  and  Mexican   origin  met  in  Oosta  Rica* 

I  According  to  t1  nlencei*  tlio  dispersion  of  the  ClinK^ha  peo- 

ple may  bo  hir  y  conceived  by  assuming  that  originally 

dwelling  near  Cundinamarca,  they  afterward  spread  out,  and 

'Were  still  later  ^    /^       I  by  the  influx  of  wild  Brazilian  tribes  and 

IdriTen  to  the  i  os,  where  they  lost  their  connections.    A 

|pfil>er  was  aLso  presented  by  Herr  tJhle  on  the  primitive  history 
and  wanderings  of  the  Chibchas. 

Other  papiTs  were  read  by  Messrs,  Borsari,  on  the  eonstmo- 

f  tions  of  the  ancient  Peruvians ;  Mtiller,  on  the  Sambakis  of  Bra* 
8il,  a  people  who  ha<l  a  prehistoric  civilization  ;  Von  den  Steinen, 
on  his  sc»cond  journey  to  the  Xingu,  in  which  certain  conclusions^ 

.part  those  r*3SptK'ting  the  reliitiouKhip  of  the  Tupi  and  the 

Can     ,      .iich  he  had  formed  in  his  former  journey,  were  con* 
firmed ;  and  on  the  Calendar-stone  and  various  antiquities,  statu- 

^tltaSy  and  potteries  of  Mexico  and  Central  America,    M.  Hamy 
some  remarks  at  the  close  of  the  meii^ting  on  the  falsifica- 
tion af  American  antiquities,  which  had  reached  a  great  height, 
axliibited  an  i\V  i^pecimens  of  tl*  '     "  its. 

l^^DremsUUtd  for  ih^  ^  Mmtthly  frotn 


Tmt  iin[tortfmr<^  of  educittinj?  yonth  for  the  <lntie^  of  ci^  '^  mml^  moro 

obrioas  m  cjvery  (f«wcrd  olectiou.     At  iodicAted  by  Prof.  »^  1,  of  fit.  Louli, 

Itonse  mofitbii  o^o^  11  coun«45  of  civics  iti  the  public  scboob  ihould  embr&cc  an  mialy- 

liis  of  ear  tobeirie  of  govern  rDeot,  natiaaul,  State,  and  tuunicipal,  wttb  a  gvaneral 

;  of  the  (VinctioQK  of  ciich  ;  the  acccraary  oxpenaoa  of  each  of  tbc  govern* 

,  with  a  detail  of  the  inntitutiona  that  muni  h^  »tip[>ort<**i  by  tsxation;  tli« 

\  In  nae  of  IisTyiDg  and  <>alloctiiig  taxea ;  and  tho  diir1/>«  of  citizenship — eoHt 

t  the  tBaintvuADce  of  individa/d  tndependcnco;  the  «  n  of  one'*  tharo  ia 

Kaa  lo  tlid  DectsiMtary  <^xpeniii<a  of  govemtnont;  p  n  in  all  tneaiuraa 

^Wtommrj  to  iecure  the  ^electiua  of  faithful  and  oom(>etexit  ^enantet  to  di^harge 

ha  dotiM  of  i^rernmeni ;  tlie  caltirntioa  of  a  prop«r  publio  opinion  In  faror  of 

Daaatj,  temperance^  and  the  reBnemeota  of  cir liked  life;  and  the  contribation  of 

Klsfi,  itfiall  or  griM :  al^  l>eyon4  the  datiea  fp«ciallj  aamed, 

riMfibr  tba  woM  nuij  r^o*s  harlag  Uf ed  In  ik 
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SKETCH  OF  PIERRE  BELON. 

^^TN  1555/'  says  M.  Lords  Cri^,"  Pierre  Belon,  of  Mans,  well 
J-  known  by  his  travels  in  Italy,  Greece,  and  the  East,  re- 
vealed himself  as  an  observer  of  great  sagacity  and  as  a  bold 
thinker.  With  him  came  at  once  the  end  of  compilation  and  the 
beginning  of  observation.  He  added  to  the  common  tiieasnre  of 
knowledge  more  wealth  than  all  his  predecessors  from  antiquity 
and  all  his  contemjyoraries  put  together."  M.  Gustave  Tissandier 
calls  him  one  of  the  great  savants  of  the  sixteenth  century,  who, 
like  his  contemporary,  Bernard  Palissy,  would  rather  study  facts 
in  the  book  of  nature  than  in  men's  books — ^^  a  conscientious  ob- 
server, fascinated  with  the  truth,  we  may  consider  him  one  of  the 
initiators  of  modern  natural  history." 

Pierre  Belon  was  bom  at  Soulleti^re,  near  Mans,  in  1517,  and 
died  in  1564.  His  tastes  for  studies  in  natural  history  were  devel- 
oped at  an  early  age,  and  were  encouraged  by  his  friend  Ren^  de 
Bellay,  Bishop  of  Mans,  with  whose  aid  he  entered  upon  the  study 
of  medicine  at  Paris.  There  he  formed  a  friendship  with  the  poet 
Ronsard.  HaAring  obtained  his  doctor's  degree,  he  went,  in  1540, 
to  Wurtemberg,  to  attend  the  lectures  of  the  botanist  Valerius 
Cordus.  In  company  with  his  teacher  he  traveled  through  Ger- 
many and  Bohemia.  The  country  was  greatly  excited  over  the 
controversies  of  the  Reformation ;  and  at  Thionville,  on  his  return 
journey  home,  he  was  arrested  by  the  Spanish  occupants,  under 
suspicion  of  being  a  partisan  of  the  new  doctrines.  He  was 
obliged  to  buy  his  freedom  with  funds  that  were  advanced  by  a 
learned  gentleman  named  Dehamme,  who  was  a  great  admirer  of 
Ronsard.  Returning  to  Paris,  he  found  generous  protectors  in 
Bishop  Duprat  of  Clermont,  the  Cardinal  of  Lorraine,  and  the  Car- 
dinal of  Toumon.  Toumon  provided  him  with  quarters  in  the 
Abbey  of  Saint-Germaine,  and  advanced  the  cost  of  the  voyages 
which  he  desired  to  make  for  prosecuting  his  studies.  The  words 
in  which  Belon  conveyed  his  request  for  this  aid  at  once  attest 
his  earnestness  in  the  pursuit  of  his  object,  and  illustrate  the 
spirit  of  a  time  when  the  small  were  free  to  call  upon  the  great 
for  help  in  such  matters.  *'  When  you  know,"  he  said, "  the  de- 
sire that  I  have  to  obtain  knowledge  of  the  things  pertaining  to 
the  material  of  medicines  and  plants,  which  I  can  not  well  acquire 
except  by  a  long  pilgrimage,  you  will  be  pleased  to  command  me 
to  go  and  seek  them  in  distant  regions,  in  the  places  of  their 
origin." 

Belon  left  France  at  the  beginning  of  I6469  and  wbb  gone  be- 
^en  three  and  four  years.    He  went  to  CSrete  and  OoneteiH 


SKETCH  OF  PIER  as  BELON. 


693 


Uoople;  thdn  Tisited  LumnoH,  Mount  Athos^  Thrace,  and  the 
Qreciao  islands ;  thence  went  to  Egypt,  where  hu  mado  obiiervii- 
tions  that  have  becume  famous  at  Aleximdria  and  Cairo;  travwlud 
throuj^h  Palentino,  Syria,  and  Asia  Minor,  to  Constantinople ;  and 
returned  to  France,  by  way  of  Rome,  during  the  year  1541>.  To  hi» 
friend  Ronsard  this  journey  had  all  the  adventure  and  impor* 
tance  of  a  general  exploration  of  the  globe,  and  he  celebrated  it 
appropriately  in  verse,  glorifying  Bolon  as  if  he  had  been  one  of 
the  grc^at4^st  of  navigators. 

The  accounts  of  liii»  observations  during  this  great  tour  were 
published  in  tlio  remarkable  book  known  as  **  The  Singiilarities/' 
the  full  title  of  which  is^  **  Les  observations  de  plusieurs  sLngu- 
lArit<5«  ©t  chosea  m^Smorables  trouv^es  on  Qrfeco,  Aslo,  Jud^, 
Kgjrpt*'    '      '  ..  et  HU5  **(*' Observations  of- 

many  S  andM»  and  in  Greece,  iVsia,* 

Judea,  Kgypt,  Arabia^  and  other  Foreign  Countrioa  *'),  Paris,  1553, 
It  was  illustrated  with  numerous  figures  of  animals  and  birds, ' 
etc.,  engraved  on  wood.  This  bixtk  abounds  in  novel  observations  I 
on  the  natural  history  and  geography  of  the  countries  visited, 
with  descriptions  of  their  monuments  or  ruins,  and  of  the  man- 
ners and  customs  of  their  people.  One  of  the  most  interesting 
parts  of  it,  according  to  M,  Louw  Cri<?,*  is  the  story  of  his  travels 
in  Egypt,  in  which  '*  we  rea*!  with  pleasure  the  pages  which  he 
has  devoted  to  the  geography,  othnography,  medicine,  the  fauna 
and  flora  of  tli,'  :e  country.    Very  curious  details  ar<^  founil 

in  his  book  m^  ^  „^  Alexandria,  the  manners  of  the  Alexan- 
drianst  the  city  of  Rosetta,  the  fishes  of  the  Nile,  the  houses  and 
gardens  of  Cairo,  the  pyramids,  "the  mummy,*'  the  plants  thai. 
grow  around  Suez,  etc.  The  same  work  contains  a  plan  of  the  city 
of  Alexandria  and  views  of  the  island  of  Lemnos,  Mount  Athos, 
,  oiud  Mount  Sinai.    Al^*         *      '  metry  of  these  cuts  is  ele-i 

'mentary,  they  give  evi  i  I  observation.     Belon  drewl 

after  nature,  and  for  the  tirst  time,  such  animals  as  the  ichneumon, 
the  hippopotamus,  the  crocodile,  the  char  ^  -\  the  hawk,  the 
bltR^k  ibis,  and  several  fishes.     His  *8inK  »'  n>plete  with] 

local  originaHtios,  is  remarkable  for  the  amplitude  of  the  informj^l 
tion  it  affords.    We  notice  in  it  rigorous  good  faith  attentive  to 
the  discovery  of  the  significance  of  facts  without  dissimulating  in 
anything/*    A  queer  description  is  given  of  the  giraffe/*  whose  J 
forO'feet,  when  it  runs,  go  together.    It  lies  with  it«  belly  against^ 
'  the  ground,  and  has  callosities  on  the  chest  and  thighs  like  the 
cameL     It  can  not  feed  on  the  ground  at-^ndim  '      : 

its  fore-legs  away  out,  and  that  is  very  hard.  .      ► 

believe  that  it  does  not  live  in  the  fields,  but  upon  the  branches  of 
Ireee,  baviAg  a  neck  so  long  that  it  <  ^ttd  its  head  to  the 

•  •«  Us  Tof^goi  d«  nmt  Btteu"    •*  Ecru.  . .  ^.^^  i^^K  NV  7 
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height  of  a  short  pike.    And  having  drawn  it  from  nature,  we 

here  present  its  portrait/* 

In  l6o(j.  King  Houri  II  granted  Bdon,  in  riMx^gnitiim  o(  hifi 

work,  a  pension,  which  appears  to  have  never  been  an3^thin^ 

but  honorary.    He  was  also  given  a  residence  in    "^     ^''  'f^ 

MadriJ,  in  tli^  -      -- 

logne,  where^  during  the  n*- 
maining  years  of  ^-  '  ^-^^  ha 
studied    natural  and 

wrote    his    e* 

One  evening  ij»  i-.-,  .*,-  *it  ^^^ 
crossing  the  Bois.  on  the  way 
to  visit  his  friend  Jacqu*?«  da 
Breuil,  he  wa«  attackod^  by 
highwaymen^  it  10  nuppoMKU 
and  killed,  in  the  fortynsighth 
year  of  his  ageu 

The  "  Natural    History  of 
Fishes  "  ♦  marks  I  -  ' 
ing  to  M.  Oi^  a- 
er     of    modem    icbi 
"Whilerr  ■  ^  ' 
ing  what  i, 

the  Mansiau  ti  \ro  a 

positive  basis  1m  *♦  ijm'h' gy  Ijj 
descrijitions  anc]  fie^r»*#i  of 
considerable  n  eif 

In  the  'Aquau.....^     ^.u  dc 
scribed   a    hundred    and    ti!Q 
flslies,  of  which    ' 

are  cartilaginous,  seventeen  fresh- water^  and  the  re^.i  .  ^»* 

•  ,  ,  The  figures  representing  them  are  easily  recogniftii 

withstanding  the  simplicity  of  the  style  of  the  wood-> 
"His  philosophical  mind  had  a  very  correct  app 

the  genera.    His  groupings  were  made  with  a  stirprisiugly  jnst 

instinct.    To  an  inde^  ''^ 

He  brought  to  the  fi 

that  treat  of  it,  .  .  .  The  feature  that  i 

bases  for  the  science  of  fl  V  ■ 

racic  and  abdominal  splai) 

with  infinite  sagacity  correct  details  r^ 

shape,  and  the  ntimber  of  its  lobes;  the  hj,-ii'.'ii,  it^  inr-: 

♦  ♦*HI*io<ro  nalurclle  das  cfltrangtis  poiii»«orf*  r.tr.Mti«  *r.^*.  u  imL*.  r-^*t»...t. 
tioQ  du  dAuphin  et  Uc  pluAlcura  ftotfcs  dc  eoD 

diversity  dei  IXIlMOns,  A?ce  buf  -    '  "   tn,**  h>o»>i       i/c  ft«i^u«niii*ua  «;-rj  auu   ca* 

but  ftd  vSfmm  Ipeonmi  «!Qigi«iti  ,  jiodiit,**  1ftAS« 


Fio,  1  - 


-Poa-raAiT  or  nrs  QoLAWwrn  (afUt  Plerrt 
B«]oii>. 
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lime,  and  dse ;  the  gall ;  the  mtestinei  its  direction  and  digposl* 
and   the  i^yloric  append ugcs,  which   he  callod  *    ^e^ 

Long  btirurt3  the  fine  rv4isciirche«  of  Cuvier,  JJ  i  rff, 

Vatendonnos,  and  Dnvernay,  Bclon  firat  studied  the  conforma- 
tion of  the  livor  in  moro  than  thirty  species  uf  fishes."    Wo  copy 
*from  this  book  a  curious  picture  of  a  hippopotamus  of  the  Nile 
devouring  a  crocodile  (Pig,  2),    The  germ  of  embryology  appears 


Fia.  i.—Titi  WtrnmnkMvn  of  tux  Koui  (•ftvr  fUm*  IMonV 

I  a  mmi  remarkable  manner  in  a  representationp  in  the  first  of 
tbd  bookM  named  in  our  note,  of  the  matrix  and  embryo  of  the 
These  works,  in  which  the  genius  of  B«^lon  iihowed 
elf  to  be  of  a  supericir  order,  wi^re  foUowwl  by  the  book  on  this 
'  Nature  of  Birds,"  ^  which  is  described  by  IJL  Cri«S  as  an  *'  imper- 
%h\e  work,  a  fruitful  source  of  instruction  to  the  philosopher 
id  the  naturalist."  It  was  the  crowning  work  of  Belon's  life,  and 
marks  an  era  in  the  history  of  gcionoe*  for  in  it  was  develojKid  and 
illustrated  the  idea  of  a  uniform  plan  of  structure  among  animals. 
Belon  bad  alrc^ady  in  his  "  Fii^hes  **  and  his  description^^  of  plants 
litc^Iy  ai>pli^>d  the  distinctions  of  genera  and  ^pocies^  and  had 
iTented  the  binary  nomenclature  to  take  thu  place  of  the  long* 
drawn  and  often  not  satisfactory  descriptions  with  which  prevlooii 
itliors  hail  tried  to  mark  these  differences*  More  than  one  hun- 
and  eighty  years  before  Linnaeus  he  had  brought  similar 
plants  into  single  groups,  to  which  he  applied  common  or  generic 
sets— es  Fagi^  Vimi,  F  ^  .  Corni,  etc. — and  had  then 

ibstituied  for  the  ubxhh         ^  .   irase  a  sp«>cific  name,  some- 

i  an  adjective  relating  to  an  external  quality, as  SmUcLr  aspera, 
tUasR  Imris,  P-  rfymiculatum  ;  somotime«i  one  of  the  com- 

aon  names  of  il  i  or  of  a  celebrat^xl  jn^rson. 

At  the  very  beginning  of  his  book  on  ''  Birds/^  Belon  placed  a 
-  ^^  -tation  of  the  skeleton  of  a  bird  face  to  face  with  a  human 
,  and  markefl  by  a  common  lettering  the  features  and 
parte  Common  to  both.    By  this,  creating  the  comparative  method^ 

*  **  Htotobt  lU  k  iMtnrt  dm  offtttis:,  ii^roe  leufi  dcftenpiionf.  H  naiCi  pooftfikli  ietl> 


?J5r  OF  PTERRS  SXLOXi' 


-597 


Piilmipede^— is  procisely  tliat  of  Cuvier  which  is  taught  in  ele- 

meii'              »ks,    Oti                        *  I  IOCS  of    '  at  ion  with  the 

chit=>              inufLiii                          IT  will  li  1  in  the  follow^ 
ingtiible: 


n't  I 


I^j  and  nfi^t  birdu  of  prej. 

Bfrdf  hBTlo;  flftt  feet  and  iwuxuning  on 

the  waCor« 

Biril*  htvifji:  Hat  fo*»t,  etc, 

Binl*  ih«t  buM  '  mud. 

Btrdit  tlmt 
Binb  thftt  h»ant  tLudl^-5,  stiekA,  Uiickets, 
thonu,  Alia  britnk 


Aedpitra*. 


&ol6p«eii|  or  Ortlbe. 


CutIt'*  riMifllf  ttaa> 


Blrdi  of  t^rey, 
Palmtpcdoft. 

GalHuaceff*. 
Pftiaere& 


M>- 


fr 


ilA 


Thi9  main  claBeilicatioti  of  birds  has  thus  not  been  materially 
chanj^ed  irince  1555,  Th©  portrait  of  a  wren  la  a  specimen  of  the 
ordinary  Ulustnitions  in  ''The  Birds*'  (Fig.  4). 

Belon  compa«ecJ  a  treatii^e  on  aj^culture  *  in  which  was  in- 
cludpd  a  list  of  exotic  plants  which  it  woiild  be  desirable  to  accU* 
mate  in  Prance,  and  suggested  the 
foundation  of  an  establiiibment 
for  that  purpose.  Something  of 
the  kind  was  carrie*!  out  under 
Belon's  direction  by  Rtm6  do  Bel- 
lay  on  his  estate  of  Touvoy,  near 
Hans, 

Besides  the  works  alrca^ly  dc- 
LP«    "     ^    ''  '  >n  ptiblishod  a  hist^^ry 
'  and  a  treatirfe  on  the 
funeral  monuments  and  sepultnr- 

usages  of  the  ancients  and  the 
ibstances  u.^ed  by  them  for  the 
preservation  of  bodies,  t  Accord- 
ing  to  Rc^nouard,  ho  transrhittni  the  treatise  of  Dioscorides  tnto 
French.  Hu  also  ma<le  a  version  of  Theophrastus's  '*  History  of 
Plants/'  which  has  been  lost.  The  magnitude  of  his  works  indi- 
cates tltat  he  had  an  enormous  capacity  for  labor.  Hbt  writings 
on  anatomy,  botany,  agriculture,  and  medicine,  as  measured  by 
' '  lay  a  rare  critical  faculty,  and  nearly  all  his  observe 

1 .  ach  the  horizon  of  his  epoch. 

A  statue  of  the  great  naturalist  was  unveile<i  at  Mans  on  the 
^er,  1887,  with  an  address  by  M,  Cri^    The  portrait 
re  1 1  1-4  a  copy  of  the  engraving  that  was  prefixed  to  the 

'Singularities/*  and  represents  Belon  in  his  doctor's  cap. 

^  **  Lei  r«DOiiilrai>otft  rt  ct  culture  ilea  plafiUft,  ct  da  U  eotuioli* 

I  d*loel]«a,  oQatcaftnt  U  •  rt  ^fiprlrlioif  Icfl  AHinai  tBUTAjg^**  155S. 

f  **  De  arboribm  conifori5,  rcsmitcn^  niusfjur  notmuUU  •osapllfnd  traodo  fircolibttfi'' 
X  "  D(^  adiuin^ill  opt' rum  auU^uonua  ;>r«ateatk,"  l^ftS^ 


J^ 
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THE  GREAT  SOtrnrERN  TOBTOISB 
AQAIK. 

Sddior  Popidar  St^i^ft^"^  Honthlff : 

MYobjer  ^  tojou  00  Novem* 

ber  1,  ,  M  I  then  stated,  to 

cull  the  iitteutiou  ol  i*roC  Shalcr  to  the  er* 
for  iftio  which  he  hud  fallf^n  m  attributing 
lo  the  ffopfurr  (a  i^.  ii^  habita  of  the 

Mlftmiifuift  ( 6^rt>r^j  a  smiLll  rodent. 

I  did   TI-*  kft  to  be  pub- 

lished »  MX't  Pmf,  Hlklb> 

ler,  aa  o*  -  _  :  .  j  .,  make  through 
your  piig«8  Bome  expiauaiion  or  ncSuiowl. 
«dgaienl  of  hid  bluoder;  and  had  jou  been 
oontenl  to  sunply  print  toy  uote  In  your 
January  number^  I  should  not  tiow  feel  u&lle<J 
upon  to  tuakc  further  reference  to  the  Btib* 
ject.  The  only  inference  to  bo  drown  from 
your  editorid  commeut$<  upon  my  note  \a 
that  you  ha?e  not  read  Prof,  Whaler's  article 
on  the  •*  Habrta  of  the  Great  Southern  Tor- 
toise/- which  appears  in  your  journal  for  No- 
Tern  ber,  1888,  and  to  which  my  note  refers! 
The  question  is  not,  as  you  appear  to  sup- 
pose,  which  animal,  the  gopher  or  the  co/o- 
fn<m.deT^  produces  the  {greater  effect  upon  the 
soil  of  Florida.  What  I  wish  to  jioiut  out  is 
the  fact  that  a  reputed  scientiiit  has  pub- 
Ushod  in  a  sicientidc  journal  an  article  whieh 
aacribc^  to  one  anlttial  hahita  which  are  im- 
possible  to  it  and  which  Wlortg  to  a  totally 
different  animnh  Re  then  proceeds  lo  speiti- 
late.  from  the<ie  fal^  premisea,  as  to  "  the 
limits  of  evolution  under  the  Influtmce  ol 
natural  selection  " ;  and,  naturally  enoocb, 
in  hia  efforts  to  reconcile  thf  irreeoncilable, 
liDds  himfielf  reduced  to  the   Dcccssity  of 


**bcffl?lttg  th^  mii>*tifift  "     \iv   would  bSTi 
Mir^hin^  li  pcrplcisty 

if,  In  desci  le  asfiiul,  ha 

liad  wHitcu  AaloiuancUr  whtrirrer  tba  m4 
gi)pKtr  now  appear*  in  hU  f*«p«T. 

Very  rvftped full  ■  "    ''.  Bt«xb« 

Stiqjtr.Mi  ^t^  Ar 

WAauuruT^ir,  l>.  C.  »^**. — *- ,  «.  i&li. 


THE  WATS  or  BKBi.                | 

iB«ft^  ix,.-.^  -  ^ 

-^—  u-aj^,.                 :s 

^"  1 

)  have  copM  dbai 

"Kc 

1  "  in  yoicrwrt^ 

on  pn?r/ 

ittDber^  wboi 

**  twelve 

•i  in  flw  t» 

mark  th<^ 

bdoof^to 

a  fandet 

LkxMiaWet 

a  U'^i. 

ii*/i  Tttctal  tent 

at|t! 

and  i.i'    i'  ^i  w* 

rctlieamB^nn, 

same  ioptani,  a  fi'W  nionicnia  «lt«wMH 

Thi*  i*  a  ''ir"T7 

^.7       y^Vr    1i*-iM    iKrr«   m/M 

ffou)  hon. 

^ey^ 

rise  and 

n>  4 

find  ^ 

4irk  tiif:  loeatte^ 

then 

ardAof  f«»4,*]id. 

T.  *■■ 

r«ninft  toiVMC 
ItOfDO,  Uirtt  iDlUi 

i..  ,-,.  „„_  .      u 

„,             ^  tin:ri. 

>                        CliUJlOOCK. 

Yaanoin;  lio-,  Jam. 

[Th(^  it«m  Ifi  qncstSoa 
from  "  La  Natuif ,*'  of  Sep 
a  journal  that  \%  not 
entitic  matten.— KdJ 
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WHAT  MJJTKS  SUCCSSS  /JT  urK 
*TTTHEN  thu  storm  of  tlia  Freuob 
VV  Re  volution  was  over,  the  Abb^ 
Siey^a,  who  h^\  takeo  a  prominent  part 
In  It  at  the  ontset,  wa^  a^ked,  Aomowhat 
It)  derision,  what  he  had  done  in  that 
oritiofti  time.  **  *Ptti  tJ^ti^"  wnis  his  rev 
ply :  **  I  lived  through  it**  This,  indeotl, 
wa»  tio  mean  Buccess  for  any  actor  in 
that  bloody  dntma;  and  the  philoaopli* 
(uiil  tthh/i  inifc'ht  well  tftVe  a  littlf  pHde 
Mieas  thnr 
head  on  In 

t »  broad  view  of  tb^  matter,  •orrlml 


U  the  best  itsk  of  PiMMt;  hni  tlirn  c«^ 

vivol  may  olther  be  of  the  if 

a  part  only,  of  nodi  or  of  iuuL*.  ihB 
man  may  iitrvivA  m  &  llvloi;  orgaftto»-^ 
a  »^OJor^  nKn— 'bQt   ebanciv 

may  bo  :.  r  h<ipe^  or  hidiltb^  or 

hflppin«M.  The  tnU;  foooenfo]  irv  tb«f 
who  carry  wJtii  t>i  •"^«  *'^'  «*  '^  ^♦^•^  ^^^ 
which  make«  lif(» 


exk- 


fPTTGn^S  TAHZV.   -^ 
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To  tbo  nmltitiide  perbiifM  sa<3o«Mit  in  life 
U  ff»iiged  bj  ■  tooaej  teale:  lo  kM»  Heh 
U  to  b0  •itocciMf  111*  to  be  poor  it  to  be 
mmiecetafa]  *,  bat  thift  it  far  from  being 
ft  detiribie  itandard  to  erect  But  few 
otfi  reap  etioeeii  ftocording  to  thiii  idee ; 
uui  tlie  reit  moit  reep  feiJuro  and  dis- 
eomtittmeDt.  A  truer  and  bettor  con- 
oeption  b  thet  tbe  men  who  dowlopd 
hW  ftirntfiei  end  edttretes  hb  dbpoii- 
t  t^  who,  ernid  tbe  werfere  end 

\x :      1  of  lifts  keept  bit  judpieDt 

eonnd,  hit  elma  ainoerev  bit  temper  iwoet, 
bit  domeetlo  end  tocial  roleUonn  duly 
■d Jutted,  end  who  liion  tn  e  trne  tonne 
Xiim  tliroriigii  bit  whole  cnroer,  is  the 
tjrpe  of  e  eneoeiiMfiil  man.  Thn  Roman 
poet  ftonii&e,  whovo  good  nenAv  strilcoe 
IB  et  ever/  turn,  muat  have  htul  thU 
Idee  to  iome  extent;  tlnoe  tbe  thought 
with  wblcb  he  feeb  be  oould  iiaUsfy  bloi- 
•elf  wore  bb  eirittenee  to  he  jindilenlj 
broQirbt  to  i  term  In  thet  oiproMcd  in 
Ibe  word  '*\lxi/'  thft  axaet  oquiveiont 
ol  Uio  KhU  ttjcj^^t  "J*ttl  v^cu;'  ♦*/ 

kAM  Heed:' 

Tbe  education,  then,  that  we  want  b 
(V  !  .n  for  life;    we  went  to  be 

{  V  to  live«  how  to  make  tbe 

tieel  of  ooreoUoH^  of  our  ciroam^tnnt'ea, 
of  our  roUtiom,  of  onr  oovironment 
generan^.  It  tbb  tbe  tfpe  of  edii«etion 
preretent  tn  the  present  day  f  We  fear 
not.  Tbe  dominant  idee  In  mott^—we 
might  tdtno^t  taj  In  all — of  onr  eoboolt 
U  titat  ot  tk  parely  eolfltb  tnocete^  wbiob 
nteaot^  if  realizerl^  a  quite  Inoompbte 
eneeefe,  one  that  Icaveft  the  ^n^ral  llfit 
of  tbe  men  or  woman  et^enttall/  tmbleet 
What  onr  ^  nbove  ell 

Iblage  to  .w  tberxi» 

eidrei  and   ihcir  «n  ^,   and  t«> 

nnderttand  lh»  trnc  lifo,  Thoy 

went  en  education  dominated  by  com- 
noin  eenee  and  H?ht  motive;  and  the 
few  wbo  ffvst  (Hieb  an  edu«i.'itton  ar«s  not 
likely  to  ''"  -eio*e.    If 

b  a  srral  •  hr*  <:impTr 

e1>it  oC  r 

twxre    ,„..:..    -,    , ,  ...    .„    .,., 

ooiiipiiitllio«  of  Ike  tuarket-fiUoe.    If  It 


A  greet  tbin^  to  be  taught^  with  eonrlo* 
lion^  that  a  well-regukted  llfo  b  elwaya 
worth  livinj?,  and  that  this  world  b 
worth  -lice   to,      Many    are 

etrando'i  uie  simply  because  they 

Lave  not  taken  things  sorionMy  enongbi 
becanto  tht^y  have  trnjitiMl  to  chance 
rather  tlian  to  doing  with  thoir  might 
what  their  bandu  found  to  do.  No  time 
b  un^uitebic  for  overhanUng  one*t 
ecbeme  of  life,  and  trying  to  find  out 
Ite  weak  pUeei  if  it  tm»  any ;  hot  per* 
haps  tbe  beginning  of  a  new  year  oifere 
tbe  groataet  advantegea  for  tocb  a  re* 
view.  AM  tboold  aim  el  a  tme  tnoooM 
in  lifo ;  end  a  tme  eiieoete  b  wltb&n  tbe 
rea<?h  of  all^  If  pmdeiiee  bot  teke  Ibe 
helm* 


oaMPiCTinojf. 
Tni  article  by  Mr*  George  flee, 
whioh  wo  publish  in  our  pnseent  num* 
ber^  draw 41  Attention  to  tbe  eeooomlo 
wfiiite  rejiulting  from  unrettrieled  oofD- 
petition^  and  nuggt^tte  tbe  action  whieh 
the  State  may  bensafter  be  oompelled 
to  take,  in  tije  public  intifrMt^  to  cheek 
tlie  nndae  greed    '  or* 

poratlone.     Com|  ^  to 

ns^  is  not  a  thing  which  tliere  it  any 
ote  lo  oppoeing  or  condemning.  It  b 
fdmply,  in  the  Ittt  rei^ort,  individna] 
m^]f  '  n  ;  and  m  long  an  there  are 

icl  hoy  will  osjiert  themeelveti 

BometimoM  it  ooenrt  to  a  nnmber  of  in- 
dividnab  tbat  they  can  aseert  tbem- 
telTet — l»e^  promote  thctr  own  inler* 
ettt — more  effect n ally  by  nniting  their 
means  and  their  elTortji  thtin  by  acting 
in  complete  indofiendonoe  of  one  an- 
other: then  we  have  comhinstion  or 
c<»-opfiration ;  hut  iho  consolidated  body 
fitill  hns  its  own  competitort  and  itt 
own  battles  to  fight.  From  tbtt  we 
gather  tliat  tliere  are  certain  nnneeee- 
aary  forms  or  modes  of  oompetitioOi 
ari'^  polote  OQt,  from 

f\'  "te  are;  bot  tbaft 

in  tbe  broad  tense,  b  at 
.,,...,.  _  uman  nature.  Kow,  If  we 
differ  u  tU  IVooi  o«r  rtepeded  ooik 
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tributor,  it  is  where  he  suggests  gov- 
ernmental interference  to  check  certain 
apparently  anhappy  resalts  of  private 
enterprise.  We  do  not  see  how  the 
Government  is  going  to  help  as  in  the 
least;  and,  as  it  happens,  the  inter- 
ference that  our  contributor  invokes  is 
actually  for  the  purposes  of  restoring 
competition  in  cases  where  he  supposes 
it  to  have  been  arbitrarily  arrested.  He 
thinks  that  all  trusts  whose  object  is 
simply  to  raise  prices  by  restricting 
competition  should  come  under  a  legis- 
lative or  judicial  ban.  To  us  the  idea 
of  forcing  people  to  compete  by  legisla- 
tive authority,  whether  they  wish  to  do 
so  or  not,  is  a  trifle  extravagant  To 
our  apprehension  the  best  tiling  the 
State  can  do  is  to  let  the  whole  busi- 
ness alone,  and  leave  individuals  to  find 
out  for  themselves  under  what  circum- 
stances competition  is  the  only  possible 
rigime^  and  under  what  circumstances 
co-operation  will  serve  a  better  purpose. 
It  is  not  in  the  least  likely  that  man- 
kind at  large  is  going  to  pay  tribute  to 
any  serious  extent  to  great  corporations. 
Even  an  increase  in  prices  is  not  a  sure 
sign  that  the  public  is  suffering,  since 
the  consolidation  that  has  rendered  the 
increase  possible  may  have  liberated  a 
vast  amount  of  capital  and  thrown  it 
into  more  productive  channels.  Ex- 
tremely low  prices  are  too  often  the 
concomitant  of  business  disorganization 
and  the  destruction  of  capital.  The 
regime  of  freedom  is  the  one  that  will 
suit  us  best.  Give  us  freedom,  and  we 
can  take  care  even  of  the  trusts.  A 
community  that  has  been  taujrht  to  de- 
pend on  private  initiative,  and  where 
legal  priviUge  is  unknown,  has  nothing 
to  fear  from  any  quarter. 


TiTE  article  by  Mr.  J.  M.  Arms, 
on  **  Natural  Science  in  Elementary 
Schools,"  in  this  number  of  the  "  Month- 
ly," contains  a  notably  clear  and  vigorous 
statement  of  the  worth  of  real  science- 
lessons  to  young  pupils,  together  with 


some  practical  aid  for  teachers  io  giving 
such  lessons,  and  a  sketch  of  the  growth 
of  the  sentiment  in  favor  of  science- 
teaching.  This  growth  was  m]doab^ 
edly  aided  by  the  attitude  on  the  matter 
taken  by  the  American  Association  ftir 
the  Advancement  of  Science,  which,  at 
its  meeting  in  1879,  appointed  a  com- 
mittee, of  which  the  former  editor  of 
this  magazine  was  chairman,  to  con- 
sider the  subject  of '*  Science-Teaching 
in  the  Public  Schools." 

The  report  of  this  committee  was 
presented  to  the  Association  at  the  Boft- 
ton  meeting  in  the  following  year.  It 
was  drawn  up  by  the  chairman,  and 
tikes  the  grouud  that  the  quality  of  the 
science  -  teaching,  where  there  was  any 
in  the  public  schools  at  that  time,  was 
generally  so  unsatisfactory  that  it  ought 
to  be  entirely  recast  before  any  exten- 
sion of  it  would  be  desirable.  A  point 
to  which  Prof.  Youmans  called  special 
attention  is,  that  science  was  being 
taught  by  the  old  methods  devised  for 
other  subjects,  which  were  entirely  un- 
suitable for  the  new  study.  In  the 
words  of  the  report,  ** Through  books 
and  teachers  the  pupil  is  filled  up  with 
information  with  regard  to  science.  Its 
facts  and  principles  arc  explained  as  far 
as  possible,  and  then  left  in  the  memorv 
with  his  other  school  acquisitions.  He 
learns  the  sciences  much  as  he  leanii 
geography  and  history.  Only  in  a  few 
exceptional  schools  is  he  put  to  any 
direct  mental  work  upon  the  sabject- 
matter  of  science,  or  taught  to  think 
for  himself."  The  deceptive  quality  of 
oral  lessons  alluded  to  by  Mr.  Arm^  is 
thus  pointed  out  in  this  report :  '*  Instruc- 
tion in  elementary  science  is  now,"  when 
the  pupil  enters  the  grammar  school,  ''to 
be  carried  on  by  what  is  known  as  oral 
teaching.  This  method,  as  extensively 
practiced  in  the  grammar  grades  of  the 
public  schools,  is  everywhere  growing 
in  favor,  and  we  are  once  more  told 
that  it  is  a  successful  revolt  against 
book- studies.  It  is  chiefly  applicable  to 
the  soiencesi  and  its  oardinal  idea  is  in- 
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nHiim  wlihoal  n  t^l-tiook,     Tlii» 

*!'  iHipil 

taiy  come  »t  tbe  jtbenomeoA^  but  it  re* 
moves  the  book  tlmt  the  teacher  iiiftjr 
take  it!  pUce.  Om]  teAching  is  cls«s 
iontrnctloa,  tn  wfiich  iufortujition  is  itn* 
part<t4  in  %  itxtmYiox  nmtiner,  with  the 
riew  of  Awakeotng  the  iiiteresl  of  the 
elMi.  Biit^  to  far  as  real  toianoe  Is  con* 
ocnied,  it  it  doabtful  if  this  method  Is 
not  worse  than  the  one  it  replAoes,  .  ,  , 
The  ^aluo  of  eiiu^  Atmnal  sjitemi  con* 
stftts  iiimplj  in  what  thc^  do  to  incite 
the  pupil  tu  help  hitiuielf.  Mechanical 
jichool^wurk  can  give  inittracUon,  but  it 
can  UQt  (levdi^p  faculty*  becaudo  this 
dt^ptiiids  QpoD  stfIf*€iertioii<  Science^  Lf 
Hglitly  puriined,  is  the  niont  fuliiable 
•ehool  of  iK>If-i  lift  met  ion.  From  the  be- 
ginniDgf  men  of  nvo  been  sclf- 

dttpcndcnt  and  *<  r  beoause  sidf- 

fnnght ;  and  it  is  a  quention  wliether 
the/  hare  been  most  hindered  or  helped 
bj  ibe  sohooia.'' 
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Tira  BctooT  ow  RiatAsn  Jerrcitixa.  Ej 
WAifOi  Bmaitt.  New  York:  Long- 
ma»a,  (h^e«»  A  (^0,  P^uSM.  FHce,|l 
TflS  iiftnie  of  the  subject  of  ihifi  book 
mtf  not  be  familiar  to  all  the  rMdvnt  of  the 
"  liontlily.*'  An  Insight  of  the  quality  of 
tli«  man  may,  kiowerer,  be  given  by  the  fact 
that  Mr.  Besont  started  to  write  Itiit  \\h  wlih- 
eral  ever  baring  teen  him«  and  ead<*d  by  csll- 
iilf  the  blograpbj  a  cuId^t.  Mr.  Jefferies 
Wit  born  la  1f^9,  and  di<*d  In  IB86,  only 
Ihfttj^eig^t  y^rs  oM,  ant|  In  only  ten  of 
tboee  jean  did  lio  do  work  suitable  to  tUa 
ponpsrt  and  ttted  lo  bring  bfin  feoognltfoa  \ 
\  tbe  work  of  tbofto  ten  years  has  gifen 
i  a  ploei*  among  ttuihrnts  of  Nature  and 
tosalvi  of  English  wrltiag  alongside  of  Gil* 
berl  WhUe  aad  Thorean*  We  doabt  if  he 
baa  ever  bad  a  Hval  aa  an  aooomte  daserlbar 
ol  Kainre  ta  her  varloms  aspeey  and  mfcaote 
details,  «ho  eoeid  at  the  ssm«  timo  com^ 
naiid  the  fynpathlei  vf  tlie  reader  in  what 
aloKist  rwns  bto  **  eatalogning.^  His  early 
ffimaiidliigs  and  training  were  raott  fsror- 
abia  to  the  cultftaUon  of  thoss  hshiu  of 


elose  obserratleo  whieh  he  brought  into  play 
m  his  laivr  wntln^  and  it  was  his  mUfor- 
tunc  that  he  spent  eo  many  of  bU  few  years 
til  rain  efforti  to  do  what  he  woa  not  filled 
for  Mr  JefTeriee  was  bom,  being  de» 
•ccnded  from  s  long  tine  of  independent 
fanncra,  at  the  fami'4ionfe  of  Goate,  near 
Swindon,  In  WlltAhire,  in  a  country  of  downs 
and  abounding  in  aadoBt  monuisenis*  Of 
the  territory  around  the  eld  house  he  knew 
"etery  Inch  of  ground^  every  tree,  ererj 
hedgi>,**  anil  the  land  of  it  wtiich  lies  within 
a  drde  of  tea  mites  roiilus  **  bt longs  to  bis 
writings.**  The  f snily  '*  seem  to  have  inher* 
f  trd,  fjtnn  father  to  son,  a  love  of  iolitade  and 
a  habit  of  thinking  for  ibemsdfes.'*  Bleb* 
ardV  father,  who  is  drawn  In  hie  hooka  as 
Fanner  Iden^  and  a  man  of  tliis  lort^  **  took 
him  into  the  AeUa  and  tamed  over  page 
after  pige  with  him  of  tlie  tiook  of  Natnra, 
expotmding,  teaching,  showing  htm  how  lo 
Kk9t  hii  ryes,  and  eootlnnally  reading  to  him 
out  of  that  great  book.**  He  early  showed 
an  Inclination  to  Utnratura,  and  the  position 
aa  rrpoi-Uxr  on  two  or  Uirt«e  of  the  loosl 
newspapers  enabled  him  to  make  a  kind  of 
a  liTtng  while  he  tried  to  write  norel*,  work 
for  which  h*"  had  none  of  the  ^'oumtial  qusll* 
ficationa.  The  acoo^ot  of  bis  life  for  itfw 
oral  years  ii  ■  record  of  smbitSons  attemptiy 
high  hope«,  and  bitter  disappointments,  ea 
story  after  utorj  woe  vabroitted  to  publiah* 
ers  and  rrfuvMl  Bf«  Qrst  sneeasa  eame  in 
1S71  The  reiaiionv  of  the  fanaor  with  tbo 
igvlottltura)  kborer  bad  beeeme  a  li^ag 
qoestion,  and  ^eflbrlea,  feeling  thai  be  Intew 
all  about  the  aobjeot,  wrote  a  long  letter 
upon  it,  whi^  was  publiihed  in  the  *^  Tlnaes^** 
with  an  eocompanying  ^  leader/*  and  was  an«- 
«wered  and  eommented  upon  In  other  Jour* 
nala  tn  the  net t  year  be  pabUtihed  an  art!* 
de  hi ''  Fraaer's  Msgazine  **  on  '*  The  Fntura 
of  the  Farmer/*  and  that  attracted  sitcntioa. 
It  WIS  folio  wed  by  two  other  pape-ri  of  ibnl* 
hir  oharoeter;  and  in  1S7A,  Jefferies,  baring 
diseorered  bin  true  field,  li«gan  that  series  of 
papers  which,  afterward  puhltahed  In  books^ 
Md  iiir  to  glre  bim  a  petmaaettt  plaee 
among  the  meet  famous  deseripHee  wtitera 
of  ntrol  nature  and  of  Animal  and  plant  life. 
The  flrit  book,  **  The  Gamekeeper  at  Hoa>e«** 
soenred  him  fooognitkm  at  oaee,  aad  broogbt 
proposals  from  pubtfsbers.  Among  otliar% 
Mr.  Lnngmanfl  inrited  Idm  to  write  a  tMek 
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on  '^  Shooting.*^  He  oould  nat  do  It,  b»saiMte 
lie  could  not  work  up  idetMi  lli«l  weft  not  ol 
lil^  own  origJnatiiig;  but  the  thougrht  wim  tbe 
Beed  of  "The  llarinuDtoa  Library/*  The 
cb&fuetcr  of  bb  bitvr  buokft  ta  corroolly 
deacpjbcd  by  ilr.  Besant  wben  b(5  8i»ya  that 
im  them  **  tb<»  whole  of  the  country  life  of 
the  nineteenth  century  will  be  foiiod  d«* 
pTftyed  down  to  ^yevy  dcuiL  Tb<»  life  of  the 
firmer  is  there ;  the  life  of  the  laborer;  the 
life  of  the  gamekeeper;  the  life  of  the 
women  who  work  in  the  fielda  ftnd  of  tboee 
who  work  at  home,  H4>  revealed  Nature  in 
her  worka  and  ways;  the  flowcrti  and  the 
fields ;  tbe  wild  En«;li9h  creatures ;  the  hedges 
and  the  streams ;  the  wood  and  the  coppice* 
Ue  told  wbat  may  bo  eeen  ererywhere  by 
those  wbo  bave  ity^^  to  aee,^-  and  he  begmi 
**  lo  write  down  the  response  of  the  aonl  to 
the  phenomena  of  Nature,  to  interpret  the 
voice  of  Nature  speaking  to  tbe  eoul  . . «  He 
drawB  as  no  other  writer  bas  done  the  actual 
life  of  rural  England  under  Queen  Ylctoritt,*^ 
The  secret  of  the  perfect  execution  of  these 
worka  is  found  In  eiaminlng  the  note-booka 
which  he  habitually  kept,  recording  daily  ob- 
BcrrntlonA  and  phenomena,  a  few  specimcfiii 
of  which  are  printed,  and  the  reading  of 
which  **  is  like  reading  an  unctaasified  index 
to  tlie  works  of  Nature*"  Jelferiea  was  dii- 
nbled  by  Hlnese  during  the  last  five  yean 
and  a  half  of  his  life,  and  had  to  work  by 
the  hands  of  others.  Tet  some  of  bis  best 
eiaftja  were  produeed  during  this  time. 
Among  them  were  **  The  Red  Deer,"  a  mi- 
nute aooount  of  the  natural  history,  etc,  of 
these  animals,  to  observe  which  he  had  gone 
all  over  Ex  moor  (m  foot;  and  the  essay  en* 
titled  "  Tbe  Pageant  of  Summer,"  in  which 
he  reached  his  highest  pointy  but  which 
"  was  written  while  he  was  In  deadly  pain 
and  torture."  He  died  poofi  and  a  sub- 
Bcription  was  taken  among  the  admirers  of 
his  irri tings  to  place  his  family  in  a  oom* 
fortable  position* 

BtrRi4i.'MotJ}Ji*s  OF  thr  Noi; 

OTTITR  r»ir>:t»  ST4TIW.      I' 

AS,  V\u  D.    Washington  :  Burran  of  fith* 

nology.    Pp.  111*. 

Tfiit  monograph  is  an  advance  estcttd 
from  the  fifth  annu&l  report  of  the  Bttreaii  of 
Kthnoloi^,    II  ilcal»*  with  the  burioUmounds 

the  Wisconsin,  Illinois,  Ohio,  and  Apria- 
hiaa  dlstriqt*,  which  areas  are  fi^rd^d 


as  having  t^en  otienftod  by  dHf itreoi  t?Q«a 
The  efligy-^mouods  form  the  dbrtinfokhiv 
feature  of  the  WUranain  iUalrict.  TW 
worlts  of  th^*  niinuis  ref;loii  ut  n»«ll| 
small  conical  tmnuH,  cyintaifiing  rade  Hove 
or  ^'  '  cbaiaelciis»l 

by  I  «eJa^  il>e  Irs- 

quent  occurrence  "  '^  pfTtenoi  af 

copper  axes,  eta    -\  p«oit2Iir  foi* 

ures  of  tbe  works  In  the  Ohio  disaid  ait 
the  great  ciretei  nod  Hc|uares  of  thit  Ifida^ 
ures,  the  long  parallel  earthen  walk»  iW 
io-oiUcd  altan  within  iho  attmoda.  uut  te 
numrroiis  carved  stone  pipes.  TW  mendt 
of  tbe  Sy  net  pwMbhla  Ihtfls 

of  the  Li  A  Mmtaiolait  ft't*'^ 

like  stnictiife*  and  numeroua  alone  pq«a^ 
Tbe  jiecullar  features  af«  the  mode  <if  btsia^ 
the  absence  of  poUory.  and  the  iiii»etiiaa  pol* 
Uhcd  oelta  and  •ngrared  shelU  fonad  in  llil 
mounds.    The  other  regions  meotiaoad  Irat 

not  treated  in  t'-  *....,^r.^  ^^^  |^,  |f^ 

York,  middle  r  WmUrfWi 

and  Gutf  dlstncc^  i  mn  aistriotin^  Imv^ 
ever,  IS  put  forward  as  a  wotldng  J^jiiirtiaA 
rather  than  as  an  >  '  arraOftaMnt 

Prof.  Thomsjs  givet^  ^  T^itiotki  of  lbs 

leading  types  foond  in  ih«  dilTtiraiit  BorllMn 
districts  oKntioned,  cunilnlog  tsdinitlf  dde^f 
to  ibe  erplorations  madn  by  th«  bminain  •$- 
sittanta.  Theae  aooouata  atw  tUuitraUd  «Mi 
forty-nfaMcotaandsisplalsa.  BcoowlQdai^ 
from  the  Tetnlta  of  *^ —  -^loraiiani^  thai 
each  of  tbe  trfbes  od^  of  tha* 

northern  <^trici*  ^  -  i  •  i  i  mo«k«  of  b»* 
rial,  differing  WIT  •  ts,^  ^r  :  lyoMnm^t  tit 
deceased ;  that  the  euatom  uf  rvmoHof  tit 
flesh  b«for«  the  final  burial  m%M  i|iiita  fi»» 
erst,  the  btinet  of  Iht  euoimua  tiiaqyii  belt! 
often  gathered  into  henpi  otnr  wliM  mmmtii$ 
were  boilt ;  that  nsnally  wamm  rrfigkma  ref» 
mony  tn  which  its  playad  a  part  mm  pi» 
formed  at  the  buHal,  but  thai  %hm%  Is  at 
trHdenoe  of  timnan  sacrlfloe ;  t^al  niothlny 
In  the  chaisdcf  or  nonleiists  of  tbe  oMmaii 
'  '  ^  bnQderi  ka4  nailbad  n 
'm  i^aa  thai  Na  arhtifc 
ew.  dUn  teil^o  1  at  tW 

eoTiju  •    Suwpean  f  bc*gti^ 

nJng  ol  tb«  nMVul'biill^iac  a^  dooi  aai 
aottdatetbf  OMondUhttttlviy;  aftd  thai 
ti»  ottftom  of  fvroeliaf  mivcnds  o«tT  (W 

dMid  QOntinnid  la  tom^   1nr^!lfii*«    Ifitn   jmA 

Colombian  tinea. 
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Am  IffTRODcrmovr  to  Eirrovot^T.   By  Josv 
HxsniT  Coii«n>OK,     With  tuAny  Orlgin«l 

VA  0ontOKJ»  Coii8?t>cx.  Furt  I.  ItlwoL 
N.T.J  TheAothor.  PHoe,  |3. 
Pkor  CVanrocK  detiipii  ihat  thia  work 
■bftll  vhaIiIii  ttudetitA  to  *cqalra  m  Uiur<nigli 
kaowMgi  of  l!ie  elemciiurj  f^rindptes  of 
•sloaolo^^  ftod  to  clftiilff  Ina^ota  by  mifttu 
of  uulytlc&l  k»jB  ilcDilaf  lo  Uiom  usM  b 
bouny.  A*  the  coaii»l0tioii  of  tbi^  work  hai 
httm  dtbyod  by  other  dottiai,  the  ttithor  hiu 
tboc^l  tMtl  to  1mm  thit  ptrt  by  iticlf. 
Tht  irat  three  cb«pt«n  «re  of  *o  introduc- 
lory  eh&r»et«f«  In  Cb»pter  I  t)ie  gvnend 
draimcttfR  «od  metunorpboiM  of  ioseots, 
vhloh  t«nii  the  tmhor  reetrictt  lo  the  ff^g^ 
j»4a,  Are  tuted ;  Chept^r  II  li  r  dmcHpttoa 
ol  the  ftDAioQjr  of  iiwecli,  fully  llltiitrttad  \ 
■ai  Obftpter  III  !•  detoted  to  the  dtMlfia- 
Hott  of  Ibe  Bmapod^  Thv  rvmiiiiilng  ebtp- 
Itri  oomtet  of  deecrf|itlotiii  of  tfao  more  aQm- 
mm  or  oooi ptcnoua  tpodoa  in  each  fatuUy, 
'  #iih  keya  by  meaiia  of  which  the 
I  can  rtaclily  determioe  to  wbftt  famtly 
Miy  loeeet  of  which  he  hia  •  epeclmen  be- 
loiipL  In  many  oa^ea  tahlca  of  geoem  are 
Abo  glveiw  Uoch  i|»aoi!  haa  boeiideroted  to 
•oeottoU  of  the  hoblli  aud  trsnnfornuidoiis 
of  the  formi  detcHbcd.  The  neoda  of  ogrl* 
colturml  itudenti  eupe daily  hatriag  been  kept 
In  fiew,  thoae  epeciea  that  are  of  eeoootnlc 
liB|»ortM)ot  hare  been  deeeribod  with  eontld- 
•nble  fothieea.  The  reet  of  the  work  will 
bi  imblfabod  aa  aooo  at  praoticable.  Itt  ad* 
~   t  to  the  igrfteoiatio  part,  In  which  four 

<o-«,  ttad  ffjfmem^fitm  remain  to  be  di^ 
Mrtbed,  there  are  lo  be  chapten  on  the 
MMKi  of  deetroyfi^  ittaoeta  or  of  prercnting 
ibilr  rai^fce,  on  the  eolliioUoo  and  pi^eerm. 
tioD  of  enlofoolr^eal  epedmena,  on  eolonio^ 
I  Mpptleii,  1  elaaaified  Itit  of  mtomo^ 
1  wofbe,  m  g^oaavy,  «ni1  an  introdtictory 
npl^.  Thia  part  oomea  In  paper  oo^re. 
It  ii  weU  printed,  and  ia  abtuMlantly  niua- 


GuASDNM  far  8cir>  jlar 

Leemna  on  &:i  i  m* 

A%»  HouoT,  l>.  !► ,  D,  J^     Loadaa  aad 

Woe,  HU.  ^ 

Wrm  one  eioeptlon,  the  leclmte  which 
I  sii  llria  nitrtoiliro  volame  were  deUr* 
I  hifm  the  Roynl  Dublin  So«letf .    In 


preparing  them  for  pubUeadon  Ibe  tocbor 
bee  w^  whatevnr  mntetlaUi  hare  come  bilo 
c].t«t<Tnoe  idnce  tho  looturee  wtiw  dettreped, 
ao  aa  to  pfoaoBl  the  Inleat  nvnilnble  inf or. 
matioa  b  «B«h  oaao.  The  aubjeelt  treated 
are  bduded  in  tho  loicnoee  of  bi^t  tad  ul«o» 
tfflcity,  except  Ibe  Alpine  glaeicnv  whiah  are 
tooffbed  in  n  loeture  delircred  lo  a  yotmg 
non^i  eodety.  Tberv^  are  two  Icctarea  on 
Ibe  modem  theory  of  beat  u  lllantnited  by 
Ibe  phenomena  of  latent  hi*el,  one  of  thcae 
dealbig  with  the  lati>nt  heat  of  llquidii,  the 
othrr  with  the  iatvul  hvat  of  Tnpors.  Ughi* 
nlag  and  thundtT  are  treated  In  one  lecture, 
lii^hrDfng.cooductori  in  anotlier^  and  the 
storing  of  electrical  eoe rjpr  In  a  third,  while 
the  recent  oonirorerey  in  lft"g***4  on  llglil- 
nlttg-oonductora  ia  iketohed  In  nn  nppendlz. 
Tbe  eleolrio  light  ii  the  aubjeet  of  two  loet- 
area :  one  telling  how  tbe  eleelrle  etirrent  la 
pflvdoced,  the  other  how  the  onirent  la  Btidt 
to  yield  the  tli^t.  Two  leetonM  alio  §n  da- 
roied  lo  Ibe  aim  m  a  atore«hooao  of  eneffy  t 
OM  deioribliig  Ibe  bnacnal^  of  tbe  ana'fe 
mer^,  th«  othot  dlionaaing  the  ibeorlee  •• 
to  lu  aouroe.  The  trentmenta  are  tbofoygh^ 
popular,  aroiding  maihetnaliee  and  teehnlcal 
langttaj^e,  and,  beeldee  eettbig  forth  tbe  pre^ 
mt  aute  of  the  idenoe  In  each  CMtv  looi^ 
n|»o«i  the  hitiory  of  the  anbjeoli  tod  lb* 
praoll^  applications  r*f  the  prindplea  elated, 
Ocaeiipliooa  of  f*tp#»rirnent*  are  btrodnocdi 
which  the  rtiadcr  U  halped  to  realise  by 
many  excellent  illiutratlona.  Tbe  loetitrw 
on  '^  The  OUdere  of  tbe  Alpe  "*  la  eapodally 
faaeinatlng,  and  owea  pnrt  of  iu  Intereat  to 
tbe  quolatlona  and  enU  borrowed  from  If  r 
Wbytnper'a  **Seramblea  among  the  Alpt,'' 
The  whole  rolonsc,  hi  manner  ae  wall  ae  In 
matter,  remlndii  one  of  TyndalUa  popular 
worlta,  and  wUI  be  found  rcry  attraeifre 
reading  for  any  one  who  bii  an  imtiUgaU 
iMoraal  in  adcnoa. 

Tm  Ciftuzanoif  or  Swsnin  tv  HiATffta 
TiMWL  Bf  Oerufc  MojiTmun,  fh.  D. 
Tranalated  by  Rer,  F*  H.  Woooa,  B  D. 
London  and  New  Tork :  Maaniltan  k  Co. 
Pp*2H.     Price,  |4. 

Aa  bi  moat  oountHea,  tbe  arobsologlaal 
G^ronology  of  Sweden  eoabracei  a  atone,  a 
beonae^  and  an  ttoit  ngi^  Tbo  etone  age  fa 
ngnrded  aa  eitendfnf  lo  abont  1(00  n,  a 
In  hie  chapter  c  m1  the  amhor  do- 

iflribei  a  oona^  ^  ic^  of  toola  and 


TBE  POPrriAR  Si 


WMpona  of  stone  which  hciTo  been  dug  tip 
tn  Sw(»deii,  And  tells  how  archn^logistfl  hnve 
proved  th&t  such  articles  could  be  iD«de  with- 
out the  uae  of  mctala.  Re  Bets  forth  alBO 
what  information  these  relics  afford  bb  to 
the  customs  aod  habit i  of  the  people  wbo 
made  them.  The  graves  belongiag  to  tbe 
s&tne  |>criod  are  ako  described.  It  appears 
that  the  Swedi.«h  common  people  of  later 
times,  finding  these  stone  implements,  caUed 
them  "  Thof  s  bol(«/*  and  regarded  them  as 
a  sovereign  protectmn  against  lightning- 
strokes  and  other  disasters.  *'  £ren  at  the 
present  daj  it  is  often  impossible  to  indaoe 
people  to  sell  antiquities  of  stone,  because 
they  believe  that  by  so  doln^  they  lo^  a 
protective  amulet.**  The  articles  which 
characienze  the  bronse  age,  cilending  from 
about  1600  to  50*^  n,  c,  were  nearly  all 
formed  by  casting;  it  u  onlv  toward  the 
close  of  this  period  that  traces  of  the  use 
of  the  hammer  in  working  the  metal  are 
found.  While  ^ome  effort  toward  ornamen- 
tation appears  in  the  retics  of  the  scoiie  age, 
much  more  scope  was  given  to  this  taste 
when  metal  came  into  use.  The  works  of 
the  earlier  part  of  the  bronze  age  are  deco> 
rated  with  fine  tpiraln  and  zigzag  lines ;  those 
of  the  later  part  of  thi.*  period  do  not  display 
spirals  of  the  same  shape,  but  the  ends  of 
rings,  knife^handles,  etc.,  are  often  rolled  up 
in  spiral  volutes.  Prof,  Montelius,  in  another 
work,  has  diatinguished  9tx  subdivisions  of 
the  bronse  a^c,  but  does  not  take  space 
hera  to  state  the  data  on  which  they  are 
based.  Articles  of  honi|  bone,  wood,  and 
leather,  belonging  to  tliis  penod  have  been 
found,  and  even  voolcn  clothitig  which  h«d 
been  buried  lu  oak-tree  coffins.  The  Iron 
age  la  reckoned  from  ^00  n.  c.  to  near  IKK) 
A.  !>,,  and  is  treated  in  four  subdiflsionji. 
The  author  is  convinced  that  tiie  arts  of 
working  both  iron  and  bronze  were  learned 
by  the  inhabitants  of  Sweden  by  intercourse 
with  other  nations,  and  not  brought  Into  the 
country  bj  any  immigration  of  a  new  (leople. 
The  relics  of  this  age  which  have  been  found 
are  of  great  variety,  and  many  of  tbcra  bear 
decorative  Sgures  much  more  elaborate  than 
thcM  on  the  brmiM  ttnplemcnits,  and  in- 
<A,}xd^t  mm^  very  pleasing  designs,  while  in- 
Isying  and  plating  with  silver  and  gold  wore 
aUo  prftctioed.  A  knje  number  of  stonsa 
Uaxing  inscriptioDi  in  Runic  let  ten  date 


from  this  pcHoiL  A  map  and  two  hnn^ni 
and  five  cuu  Illustrate  tlie  U\X.  Botk  1^9 
work  and  Dr.  MoUoy'i  *' Giftatiiikgs  is  61* 
enoo  *^  would  be  more  vtttnalile  tA 
if  they  were  provided  wltli  imttSM. 


Tiat   HoicicllAi 


A  Vonihl? 


ber ;  92  a  year. 

''Ths  lioMslf^aa'*  has  an 
and  important  field.  A  moment's 
will  call  to  mind  a  host  of  ways  la  wiiJdi  tte 
character  of  the  home  acta  upon  the  eomi'OtX 
habits,  health,  dispositions,  tnafmenf  Mor- 
als, and  culture  of  the  iftmate»— directly  ^ 
its  effect  upon  them  while  at  lioaitb  aoA 
perhaps  Indirectly  by  driving  ihtfls  to  mk_ 
pleasure  awsj  from  homa.  Ilocli  a 
done  to  Improve  the  chatmeier  of  the 
by  the  teachings  of  a  good  msgariar.  k 
home  modeled  after  tlie  pattern  ol  **TW 
Rome-Maker*^  would  be  a  nio«v  ooatortahk 
pretty,  ft*fined  place,  with  mneli  IdMtee  ad 
little  care.  Such  a  place  wouid  ttamm  |h| 
wife  and  ''sys 

give  the '  !  >  pleoiaiii  si 

lugs  to  grow  up  in,  and  wouUl  offer  t»  ti* 
husband  the  moel  eomfiltit  cntiira«l  to  iv 
hard,  amicus  rtruggW  of  his  dally 
This  umgaxini'  is  adapted  atpcciBlly  to 
in  comfortable  ctrcnmstancca  vim  wisli 
know  how  to  bnautify  Ihdr 
to  free  hou!**k  raping  of  Its  ii 
Nearly  all  the  aniv*l«s  atv  silaptod  fisr 
guidance  ur  entertauiment*  Bol  nM  sfll 
The  editor  says  that  tlio  OMSoiUBB  ^immA 
Is  es9cntial  to  the  t%ht  ognnKMHii  #1  a 
home^  and,  begbinit^;  la  Ilia  iecDud  waa- 
bcr,  this  clement  b  peprBsmiod  liy  a  aorici 
of  ''  Talks  about  FlftotQgrafibjr/  by  Ur^  Akft- 
ander  Black.  Tbs  oontMli  ^  the  itsi  anttr 
b«r  comprise  oAlioriaU,  a&  lUostimiMl  i^ 
scripiion  of  **  Soom  OM  Tlrgtaia  Ummm^ 
tiMda,'*  twxi  storks,  •  chanylc,  tmrn  fmti- 
ry,  practical  anleles  no  ^Oinis  and  clidf 
Oars**  and  ^'ChMp  tirini^  in  atkeK**  ^ml 
departments  of  h«ase-wnrlc,  faaey.wist, 
gamci,  the  nurtteiy,  tiM  ears  of  1^  afsi, 
household  heaith,  fsihioiis,  irmilnw  prdsa 
in^^,  and  book  nolioit.  The  tliihi  }mm  ii 
a  Christmas  nnmbcn  md  iu  ff  lantt  mm 
adapted  to  ths  sewm.  CMfUnt  TnVwii 
QsffTkk  and  GtiM  TVikhim.  JL  IK,  arc  •#* 


i  •«)Jinr«,  ftud  tm<mg  tho  other  wHion 
Ute  Tliorue  Miibsr,  Caibcrlnv  Owirii, 

Rose  Terrjr  Cooke,  Tli«  papt^r  aiid  pHnling 
of  th^  ntii^ne  Jkr«  of  eiccUcni  quaUtj, 
^ad  the  illattmtioQi  An  numeroni  uid  bar* 
m  Tcr/  pli*«il&g  ctteel. 

Qi^Disr  AftTt  Forbt;  »  Jounml  of  Hortl- 
coiliire,  L«iidiicapo  Art,  and  Forwtry. 
Oonductod  bj  Prof,  CitAiiLi*  J^  .HjmfiKifT. 
Ptiblkbed  ivc^klT.     '  "       f»*r. 

den  AOil    Kimr^t    I  adj. 

Prlo«t  to  cetiU  ft  uu o  ,  «-■  u  r  '^^* 

Wim  iU  IasI  nunitKif  for  1  BSa,  ''  Guw 
tnc]   Forest  ^  oloj»ci  lu  fl»t   volume;, 
besmn  whh    thp  (iisue   for  Kebnury 
f1>tb,  ila  flr«t  «pp«AmtLcc« 

took  r  [  ,  I  y  competent  «nd  pfo- 

r  1  M  I .  p  of  the  &rt«  to  wblob 
1,  ml  [iii»  chAract«r  h&n  t*«eQ 
«blf  iDftiatAlnnd  A  glftnco  mt  tHo  iodei  uf 
Voliuai^  I  ibowi  ib«t  ah  immviiiM^  varivtx  uf 
pUnti*  lui  been  doscffbed,  and  »  Urge  num- 
btfr  of  other  fub}ccti  ha*  been  tre&ti>4l  in  the 
fjit^^'foor  nurul^ffni  ib*t  luvc  ftlroidy  np- 
p#Ar«iL  *^  (jftrilini  atul  Fore«k  '*  u  not  a  t)o^ 
riiu*  «nd  n  tinier jmcn**  tmdc- jounml ,  but, 
w  '  tho  dealcn  In  floiroMi  And  iri'^on, 

ai  .c>  frull-grow««ni,  nmoh  •cientiflc 

of  TRltte  to  theut,  it  hik»  iin  Ln- 
•lio  for  ibe  lK>tatii«t,  and  for  bim  wlio 
baa  t!i«i  armn^cmcnt  of  pcibUc  or  pHtat« 
grouailft.  Tli€  UqMKiiii'ntA  rvprtKiwnted  In 
Mcb  iitue  are :  cdltori&l«,  EoglUh  oorrcs 
■{MMUiiec^  oeir  or  lhtlc>known  planu  (nhm* 
t^ltd),  mlliinrl  dopartmetit,  ibe  ftipe»t,  oor- 
fwpoodoiiotf,  re<\Mit  ptjtilia«£iaii%  ud  notoi. 
Other  ratioi^tf  «rhtch  haTo  bten  glfon  *  plaoo 
klm*  to  timi*  arc  t  horticultural  «ihibi- 
ftftd  oonrtmtion^  ifntomolofcn  and  the 
[t  «f  public  parltJL  Ench  num- 
liar  eantalm  tbre*  of  four  lllunrationa,  one 
bdug  alwaji  a  portrait  of  aomo  anfauiiliar 
but  f  tlttahle  pbni.  Aoiong  the  wHtera  for 
thia  juuntal  hmAdm  0ie  editor,  who  it  Di- 
of  th      \       ■  ■       •  ,  4nd  Pro. 

of  A  1  Collc^, 

«r«  W.  (3    FaiUiw,  Scrcno  \VftL-«on,  B,   E 
Feraoir^  0,  G,  PHa-''*,  C.  T.    AHhr>tf,  nn-i 
WIBIaia  FaloMirr 
WaImio,  Qtori?  ^ 

b  Sogjlaad.  It  U  »eld«>ai  that  a  periodica] 
•ppcmn  mhkh  la  ao  well  doacrdug  of  a  totig 
sod  protperoiia  Ufa  aa  ^^Ckf^dfli  ftod  Fimsat*' 

fOL.  IZXIT. — lA 


The  moft  oitaod4)d  pap«r  in  Xo,  %  Toi 
1 1,  of  ilw  Joiimii/  o/  M<9fpk9i0ff^t  la  "  On  ch4 
Dercbpoicnt  of  jtfiiiiaiMi  Artolaia,^*  by 
tlpnry  V.  Wlbon,  Folbw  of  th«  Johna  Hop* 
kioa  UolvQniitj.  tt  bt  the  rwult  of  ftudy  of 
those  oorala  In  thu  i^pHng  of  1687  at  the  uim- 
rtoo  laboratory  of  tbe  univvraityf  which  waa 
than  etatioood  on  the  Utatid  of  X«w  Flrovf* 
d«Qoe,  Bahamaa,  fluppb^iiwuted  by  Jn?aai^a« 
iioai  loade  at  ilio  bii»ktgit^  laboratory  in 
DaJliujart!*  Tlii«  t«it  in  llUidtraied  with  levan 
platoa.  R,  W.  8hufddt,  M.  D.,  oonlHbuici 
two  mooographai  the  firat  bolni^  *'Furthar 
Btudlaa  am  GfwmmicoUpii  ffr<ithiu«aUu$^ 
Poey/'  a  fiah  of  whioh  oolj  ooe  apednieB  k 
known  to  naturalbta;  and  Ibe  other  betng 
"  Oo  the  AlBtiitioa  of  Aphruo  llrpiUA,**  tha 
popuiar  name  of  which  In  tba  aurf .  bird. 
Both  thaat  pepera  d«al  with  thit  fMMlegj  o£ 
tha  iubleoHw  The  former  ii  aMompulid 
by  fourteen  woodcuta  and  the  latter  by  a 
plate.  **  The  IfUructure  and  Detetopiu«nt  of 
tho  Vbiual  Area  bi  the  Trtlobite,  Fkotoopt 
fitma,  Oreen.**  I*  doftoribod  by  John  H. 
Clarke,  with  a  pUte;  and  Prof.  E.  D.  C6[ie 
haa  a  paper  In  thb  uuniber  vnt^tled  ^0&  Ihf 
Rt  latiooM  of  the  tlyntd  and  Otk  Slencola 
of  the  tSkeleton  In  the  Batrat^hla,**  with  tbne 
platea. 

In  Tk$  ^hmrmt  rf  i^j/Mof^^  Y6L  U, 
So.  4  (Cambridge,  Bngbuul,  Maailie  la* 
rtrument  Company),  Jt  H,  Haldane,  It.  A«, 
M,  If.,  preaotita  a  brief  aocotiat  of  InrcatJga* 
tiottji  on  *^The  Elimination  of  Aiomatie 
Elodiea  bi  Fever,**  There  U  another  hritif 
paper  by  Vincent  O.  Harria,  M.  H.,  and 
UowartI  It  Tooth,  U.  P.,  **  On  the  Bdationa 
of  Iticro-organlama  to  Pancroatle  (Proteo* 
lytic)  Digeetion  " ;  and  a  **  Note  oti  thp  Khia' 
tldty  Curre  of  Animal  Tlavuea,"  by  C*luirlfe 
a  Roy,  M.  P.,  F.  R  a.  with  a  plate.  The 
moat  et tended  paper  In  thi«  number  ia  **  fin 
the  Kature  ol  Fibrin^Fennent,**  by  Prof.  W. 
D.  Ealtthurton,  IC.  P^  who  atatea,  aa  the 
principal  rvault  of  hif  reiNserdiea  in  thia  di- 
rection,  tbet  **  tbo  Shri]i*tonieQt«  whether  it 
be  prcpend  bf  Sdbmldl'a  nr  thmgim**  mcih* 
od,  Uat!i  M*edlidnt«ip«. 

(»♦*«  of  «i  i.'i  and  idea* 

I  uav«^  prerionaly  oemed 
i«  the  pHoeipal  protdd 
<^  of  Iruipbatle  icUjuii.** 
i ...  :  ..;•  alM>  a  eommunloation 

OQ  **  Some  Pomta  in  the  Phyiiotogy  of  Gland 


Nenres,''  by  J,  Rosf  Braillord,  D,  Sc,  Koa, 
5  mad  0  form  %  double  number,  wUkU  con- 
tains three  pape» :  **  On  Digp^tlon  In  (lydm^ 
with  some  Obseirations  ou  tiic  Simcture  of 
tbe  EudoderiD,"  by  M»  Gr*jeBw<K>d»  wlUi  two 
pltttcfi ;  *^  On  ibe  Phenomena  of  Inhibiiion 
in  the  MAmmalian  Heart/'  by  Prof.  John  A. 
MdWtlli&m,  M.  D.,  with  two  pt&tos ;  imd  **  Ou 
the  Normal  Duration  and  SignifionrKic  of  Uie 
'  Lutcnt  Perit>d  of  Eidtution  *  b  Musde- 
Contraction,"  by  Prof.  Gerald  F*  Yeo,  M.  D.» 
with  cuts  (if  traeingn* 

Procfrtiingif  of  the  UniUfd  Statts  Xationai 

tTwciim,  Vol.  X,  1887,  consUta  of  technicd 
'llesoriptiona  of  fi&hea,  birds,  eic.^  illnfltraied 
with  thirty -nine  pin  tea  and  ft  ntimher  of 
lext-figurefl.  Appended  to  the  ?o)ume  lit  m 
**  CaUlogue  of  the  Coutributiong  of  the  Sec- 
don  of  Gi-aphic  Arts  to  the  Ohio  Valley  Ceii* 
tenoial  Exposition,  Cincinnati,  1888.'*    TlKtHc 

ontiibutioDS  represent  procc^Hes  of  cnj^mr. 
;  and  printing  for  pictorial  purpo^e^  from 
tihe  «ixteentti  century  to  our  own  time,  wood- 
engraHng  in  the  Unite<l  Stales,  etching  in 
the  ITnited  Stal^a^  and  modem  photo-oae- 
chanlcal  prooesses. 

Thf  Jlepori  o/  the  Eniomolopitt,  of  tlwj 
DepartioeaU  of  Agricultui'e,  Prof,  Chnrlm  V, 
JiUnf^  for  1887,  \a  devnted  ehiefly  to  an  arlj* 
de  by  L.  O.  Howard  on  the  dhlnoh-bng,  ^t- 
ing  a  complete  account  of  the  sp^dea,  and 
an  article  ou  the  codling  moth  by  lh«  same 
writer.  The  U6e  of  the  kerosene  cmulaionf 
the  only  recently  dcriaed  remedy  for  the 
chineh*bug  of  any  importonee,  la  treated  in 
aome  detail  in  the  first  article.  Other  pa. 
X^T^  aoeompanying  the  report  relate  to  ailk* 
culture,  scale- inaecta,  and  other  locally  nox. 
tons  species,  apiculture,  etc  The  rejKJrt  con* 
taina  eight  plates,  showing  the  insects  treated 
of,  methods  of  fumigation,  and  the  Cattoneo 
mulbeny-tree. 

In  The  Cat  and  iU  DUtait^^  Or,  E,  M 
ffaU^  of  Chicago,  has  pubtiidied  a  uscTnl 
and  convenient  paper  on  thij*  animal  of  hiRh- 
ly  domestic  habitM  and  the  treatment  whldi  it 
is  entitle  to  reoeire.  Brief  accounts  ore 
given  of  the  oHgin  and  bUtory,  traitu,  and 
varieticji  of  the  cat.  Under  the  bending  of 
**  Health  of  Oats  *^  are  dlikruMcd  their  food, 
including  gnw!<,  their  diink,  huttwius,  a«il 
the  care  of  their  fur, 
deacribed,  and  the  9y 
Bhould  be  given  for  etch. 


,., 

rii 

tTfl./, .   ■ 

l^ 

(United  State?  ' 

onH 

talhcafthof 

.^  u 

eitendtt  tlit  ii 

lo  te 

pnerlona  vobuu- 

uu<  cmIoAu 

year  1«S7.    Tl.     : 

ksbaro  hem 

brouglii    '                  i!    vviifi 

ih^t   ciospdoB 

only  auti                   oil  am  u 

^nppknifiilaf^ 

to  the  v^ 

Id  bf  Mbd 

for.    TIj' 

^wsmvkt^ikt 

more   Imfjortont    eubstoncca 

h«fir   olrtady 

b«eii  publiMliiMl  in  MpiTial  bullriiM.  FVvQi 
tliia  nrpoct  it  appears  tliat  not  <m)y  wm  tit 
prodacdan  of  Iron  and  it«d  in  the  talMd 
^atet  rery  much  larger  In  1687  tluoi  b  l^ 
prerioiu  year,  hut  we  eanititn^Hl  tlrtQa%  a9 
that  we  produced,  bif)»idc«  many  tlvMUd 
ton^  of  old  iron  worked  over,  and  Inqwittd 
more  than  in  any  other  yiror  exc€|ii  IMQi 
For  several  yearx  Viv  have  cntaaiiaMl  tUGif 
iron  and  fttec)  than  any  of  ibu  great  K«f!^ 
pcan  oountrioa.  Our  i»rodueiioft  al  goU 
ahowf  a  decreoM  of  ohcrat  two  milfioia  iM* 
lors  from  )  88A,  while  ail  ret  ahowt  «o  eqtil 
increase.  Imnng  Hie  gnmt«r  p«rt  of  1i9 
yett  the  copper  market  wm  fwry  dvll^  )«l 
our  production  abowi  sa  odfa&ee  uf9f  ikt 
h{gho*)t  prvvioua  ISgttnML  Tb«  fwipii  qf 
lead  went  far  olirad  ol  the  largest  |imihwi 
quontity,  Zinc  alao  ahowa  ob  Ift^nf^^^H  pw^ 
ductltm.      WhiW  tfaert  w«i   i  ao 

production  ol  pure  alimianiict  ii« 

amount  of  olumhium  brouse  iin»4iie»!  bn 
riaen  from  1,000  or  »,<v_*»  fk.^.iii».  tn  Wt 
to  144,764  pounds  in  \f^^  tmamA 

of  ferro-aluminum  tmn  m^  li 

Uon  of  u1?  ' :  :  "  ■  nQum-rt-iai  i^.u^  thiywi » 
marfciHi  h  fae  fmjitj  to  tbe  M•^^ 

by  UKt*  ^  jsiy  otlnivhiilfif  eoal  !• 

fir^k  mn:  4fketi,  ami  fmnij  ui  tki 

itva  nmtmtmamt^    The  i^ 
I"   a«(put  ^f  tH-tnw'ini  I^  iIm 
Penmyirania  and  Nirw  V>  «> 

pimaated  by  th«  i»CKa#«  ^4, 

with  anme  halp   fruo   v.  .qJ 

CafifonUa.    ThecaaansM  ^ 

ooA  be  |$oi  It  fnslf  %\  iht 

ti. 


roiur  oi  the  pf«c«<ni«  oip: 
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I  ftt  €f^  ft8,60U  in  1S2»7.  The 
{irodoetlim  of  s^lt  sbowa  n  Bltglu  «ar»uc(r, 
wytf  thjit  of  ittuicrAl  irikterv  »pp«mn  t(»  hsve 
been  fiAtJou&ry. 

The  chemUt  who  would  profit  by  A  Coi". 
nr^dii^n  77iit}tif  of  d'hermcal  Adittn  and  A/- 
Jbdfy,  by  n^miM  WriyfU  ffaif,  %  D.  (Uvm^ 
Inglaii  k  Co,,  Ijoiidoti*  7«.  ^d,\  must  fir»i 
Juam  «  OKW  di&lcet,  for  th«  author*^  utrmivgc 
€0O0e|rtlunt  %tre  awUe  atill  harder  to  gtiia\i 
bf  Idi  eoeeotric  liiiigti*g«.  We  «i*  oof  ccr- 
Uln  UiAt  the  prr*rjil  gmcrAUon  U  prcf>*rrd 
tfv  pnilil  by  lUU  bo«>k,  ovrn  if  the  lAngungv 
mat  M  olmr  at  iho  '*  I>jty§hin<</*  wboae  la- 
flitcnce  Ibc  tuihor  ratcft  nbove  tit  otbtfr 
fo«54?*.  *'If  jou  tuiTow  »nd  dwurf,"  i»yi 
hi*,  **  tho  rhotoUvtrrmal  Koreo  to  heikl  tnd 
U{Cht  ft1(#n4^,  or  to  cold  »iitl  uliAtUt  nlutK^  or  10 
Ihff  petty  nocdi  ntul  fralin;^  of  Miiii|  or  to 
tlto  ksD  of  hb  workibopff  of  hit  pyromcten, 
>«,  pbotomclcm,  ihen^  Indcod,  1« 
Aqguft  rbototh«mjal  Kureo  or  I1r<^mlf  bl 
I  of  it*  trtttf  and  bootidl««f  iDi^tj  tad 
Not  io,  howetcr,  if  il  davn  In  8d* 
liAt  ihe  iidoroBl  §M  the  plsiietary 
I  povera  «rc  the  fWnni  f^pHng$  of  Ihe 
bt  vbiob  in  ok^  t  io  baluioo 

mdi  olber  bi  <ir  omol^cukr 

ullrr,  and  ta  trt»r^  Eih**f  rffoU^  th©  yulnl* 
Form  an<l  Phoiothonnallty  of  tho 
live  the  Day^hinc  and  Mght^hiQe 
Ittt  BhAfMM  aad  colored  LoTclinei*  of 
our  Root,  Ibe  Earth,**    Tbo  abof«  mnpUs 
t  ihow  the  chanMM«r  of  tbt  book  better 
I  m  long  doirrlpifon. 

Mr.  Jamm  /  f  Mr»(  Book  *»/ 

t  (Th«  Coti s  '  1 J  pany ,  S*!  t  Lake 

0iy)  b  a  Utile  rolamr  cfttbcHl^log  a  brif*f 
faerlp^on  of  the  animal,  vqcrtAldOf  nod 
Hkioeral  hiogdonii  and  the  he«T(*ntt.  TItc 
doetfluc  of  evolittloQ  b  not  referred  to  In 
Ita  paifciM.  Thp  compbiloo  of  tha  book  ban 
|bem  ileti*nmfied  by  the  author^  dcetre  to 
nw  iiiAt  **  Katuns  ii  bol  tnolbtr  mane  for 
m\\\  tut  God  as  etprcaaed  In  hU  worki.** 
bo  Tolame  U  ilUtatratadi  and  U  adapteil  to 
t  nmSkog  of  yoQikg  pfO|de, 

AMhoogh  roUttfif  largely  lo  die  alee^on 

'  ISBft,  Tver  er  /^«Jw  AImoiim  (PutlUUN*  96 

u\  hi  the  *'  Qui^f'tioxia  of  th^^  Pay  .^icriofl/* 

\  the  auhirct  of  taxtn|r  importj  on  a 

I  «tildi  hiu  a  pcrtnanent  btcrcat^-L  e^ 


■e  a  queetfon  of  raliliif  reraitie.  The  au- 
thor itartji  with  the  propoattSoQ  that  a  true 
ay  stem  of  liniinco  witl  euablo  a  govommtni 
to  adjntit  it4»  rOYCOue  to  ite  expendhitrctt 
without  the  ilighteal  diffieulty.  tie  then 
ahowd  how  tho  growth  of  oomojorec  baa 
tiiarlo  foniier  tariff  eiactioo*  enornto^  at  tJwj 
prevent  time,  and  giv^o  the  wayt  pfopoMod 
by  protcctiooiaty  for  gvttbig  rid  of  the  itif- 
plus  iio«v  in  our  trcoaury*  The  Ovmoeratic 
|K>1k-y  U  neii  gtated^  the  MilU  BiU  U  dc 
acrilxni,  and  the  cffeoto  It  would  have  on  the 
workman,  the  farmer^  the  woo]  grower,  and 
th^"  country  ai  large  arc  told. 

So,  to  of  SftjapptiTa  Modrrm  H<m$f9  (Co- 
Oftcmtire  Buildlnit  Phin  AMociation,  New 
York,  S6  cents)  haa  come  to  hand.  It  con- 
talna  dedgM  for  twenty-onit  dweUingt  and 
a  bank,  giving  in  etch  ca«e  a  permiHclife 
vier^  0oor-plana,  and  a  brief  deacription. 
Tbe  eoal  of  carrying  out  iheaa  dealgtii  ia 
atated  in  eseb  cbso,  and  rangi?*  from  f  600  lo 
$19,0(MX  Some  g#neml  advice  on  hoi1din|( 
la  rItcii  and  tnformatiofi  eonoeming  tbe 
plana,  epeciflcationi,  ettliMlci,  etc,  which 
the  ^  Aa«oclatlon  '*  l4  prepared  to  f urubh  to 
iho*e  about  to  hitltd* 

Mim  Phrha'B  Xrw  CwUr.Boak  (Bitea  k 
Lauriat)  cornea  to  ua  in  the  form  of  a  hirge> 
pagrd  pamphlet,  crowded  with  red  pea,  brief* 
!y  word^l  and  in  email  type*  A  great  taHe* 
ly  of  ditibva  ia  dmrribed  In  each  oX  tbe 
UiTliioni  of  »oupa,  iUh,  meata,  Trgetablca, 
plea  and  puddhiga,  cakr^  deader t,  etc  II  l« 
?ar1oa*a  name  it  auffielent  gnarmntee  for  tlie 
esccUcnce  of  the  boolt. 

A  Codi  0/  ifofWa,  by  Johm  A  BiikM 
(The  Bancroft  Cbrnpany),  la  a  UtUe  dtdactlo 
treatiie,  modeled  after  the  maniiaU  of  EpbK 
tetua  and  Mareui  Aurelltu.  ^^Standbig  qo 
the  ihoulder*  of  thu  emlnciut  men  who  wrote 
ilioin*  immortal  b«ioki«,"  nayt  the  author, 
**  making  tue  of  their  labors,  and  itHring  to 
appropriate  the  knowletlge  of  oar  time  and 
to  put  mjiK  If  In  harmony  with  tie  apiHt,  I 
hate  hot*  trie<l  to  do  fur  my  age  what  they 
did  for  tliejn«"  The  manoal  cooaiata  of 
forty^flre  brief  aeetiooa  on  aepaimte  lopka; 
gronped  hi  fife  cbaptoa,  elt^  on  tndltidual 
i)fttii««,  oocj&l,  indmUHal,  political,  ^^^  >vtlj^ 
|o4i«  duties. 

i>i#  fffffmvttri  (The  IVoicnt)  ia  a  Ger<^ 
man  monthly,  twenty' fonr-page  periodical, 
for  the  people,  dcroted  to  the  dlacuaalon  ol 
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qu«6iions  of  the  times,  etit^rtnlatnent,  am) 
tn^tructtoo,  ptibUflheil  at  Chicago  by  Tb.  G. 
Steinke.  With  tbt*  January  DUtnber  for  1889 
U  entered  upon  it»  &fcond  volame,  Sub- 
ectiptioD  pHoc,  Sin  year. 
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Abbott,  BArauttl,  EdlUtr.  -  Tbe  CoiteffUu.'"  Ma&lb- 
]y,  Ji&uftnr,  ls*y.  Ikmt'jc:  New  Kugltnd  luur- 
AolWtrUto  Pre«8  iUBoelAtloD,     I'p.  lOO.     IM)  c«aU. 

Ar,ti„-,>|.,.i.«/(eil  &»>c4etv  of  Wwlilngtoa.  **Tll« 
Af  nM)iiloKl«t;^   QoArU'rl.v.   VoLlI^^o. 

1  i,  DC.    l*p,  Uri,  H.     |8iy«Mir. 

T'  ^'  \    -'         T^fiitJ*    fi7T     ati 

All  1    Pr«6Ur*, 

to  ,u,    Pi>.  iiT, 

V,  'I 

I  > .  M>  P..   Pbtlftd«lphlii.     Ttio 
Tu  Mil  iho  CrM*  lo  Atiieric*. 

N<*w  Vnrk.     The  Oompar*- 

Cbi4¥«oiu*&.  Aibcrl.  A<l»lr  Ci^ek*  Kart  Teczu    Tl* 

Aiil  »oci0ty  of  New  York.     Tlilrty- 
port.     I>  lis. 

'...,....-,   -  ..Uu   M.      9tnipn,r.^ 
of  lbf»  Vi»U4i  Aroa  of  tbr    V 
Qr^cn,    Butioij :  Gliiu  ^  ^ 

Canjtlln,  BfiDinmia  Y,     i  r  p: 
CaropoBllioft.      Now    York,   Bo?(i 
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Coni  nt  of  AfrHoultnw 

BMlK'tln-.  iU  ...t^  .  ,     . ^,    ^iltural  iCxp«i|ltDcat 

HUtktik.     Pp.  iK)  uid  U. 

r*tw«.f>n,  N.  FT.  ft  Report  of  tb*  OooimlMbao 
or  r  '  ^     '     r^'fiT.     WMhiagtaa:  GoverD' 

TP  Pp,  HTo 

N  ^p.  *4. 

In  M  Colli  ftod  l.im»» 

•tOLc  m.u.  I...-,...  ^  .,. V...rM      rr.    ii-: 

Kmplre  Stat*  a  v«M>HiAtloD  of  I  Pro* 

ctH^^nr^   r^f  th*»    Twelfth    Conv.  i  ft(j'r, 

Ai-  Thotniit  J.  ¥c(%,  N- «  tort,  :><kcr*- 

Biirton  W.    BtnU  of  CattoII  Ctjoalj, 
Itnllnua.     Tp  SO. 

Kvurro*!!.  John.  On  t^»«  MlD^itotarT  *'  'J** 
FPTDcti  Crvi'k  Mlue«  [n  P«'ati«f  tvAulft.     Pp.  I. 

Ftleh,  rh«rl«  H  ,  U^'nrrr  <'o1  T»ih  P,41ftrT  of 
Fr««L»f>d.    I>  lA— Wom«i»lK»<idSotTniiro.     Pp  !>• 

GUI.  Jobn  SyitotDA  of  EklucAiiua.  Buttulil 
l».  C  He«tb  A  Co     Pp  J»U.     $\W. 


\1^. 


|p  \aBtullU7artMltt« 

hUU-    Mil    :  •t^         rp.    H^- 

Mr.  tfi»ijatcif»«  tkbout  Crwst*.     LatulttO  :  WotU  40i 

J,  -—  "       ----- 'rjytifim 

r  ^  '    >  U^lar^,  1*%       ■l^  Ull»  bft^ 

lUi't' 

Tofk  ;  U.  1 
MM   * 
toii  A  ' 

MftiiM*  HeUTP  ISninn^    toUftiatknnl  I 
York;  IJwirjr  lloh  a  *  ,.      In.      - 

Kv  '  rU.hn  P  it  c«>aa. 


^u 


iluUaT-iikmt^  O,  C  ft. 


J„  M  0.    PUlm*- 


'Uwt*.     I|>l.     if» 


iilSN.    Ttit* 

pMll  <  "I 

Of  If  Mvtf  tlMvT 
Tni  •-  •••kffciia^ 

Cootlliatll.      K<* '  -  t'#^     Iff,  |]& 

Pi^fciifti,  Alphvu  S^  Ob  Ontalii  FlMiKi  W  Kir 

lorion     Pp   Ti 


r- 


-•  T.    AfttfWM  fVfWU  rl 


T«rt 


>  OL    I  J^  >0.    1.      Ift.   -li 


I  oirer«ttr  of  TeXBt.    Sftm*  U«- 

C'  'i.  li  nUflc  >:du«it(MU     pp  83, 

I   J.  L.  D.^  LdbftAon.  T«njt.    ObortM 
i>'     ....    -,    i5. 

Uinrirbmrir.Ottakintt.  TofsodoM  uWl  Dafit«bot, 

Pp.  !W. 
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f tiiTa,  A.  MuriiKl  Tmlaipf  lit  DUm^utary  ^titioii 

HIM.     r  ■    -       '■       nXM. 

Smli  *  rhiJoto^bf  of  Mflin4)fi7    Lou* 

Intlli^  K  Hortuii  A  Co,    F[»,  jW. 

»ttiti^  W  Ji„  fcilltcv.    "Tb*  Ediic»ti>r*  Month- 
ly.   Y»»l,h?io.  1.    »>  l«.    ituflkidsN.  Y.   lU/iw. 
apoiibouM,  A.  W    '  '  ,i*rti«Mjk»'*  A  Koft- 

%\\r  JouftiAl  for  >f  G«rmftti.     Man' 

«Ur.2f.  IL   IU04  I    f^l4.  tAcwti. 

BtoTcaa,  C.  A. 

CiroWth  40.1  IV-rlrj 

irkt  «f  l^iuntiU     t*p  91.    Wuhtngtoo  :  (foTim^ 
Afwt  PrtAtloi  noiM. 

Vmi  4«r  ftrat***!*,  W.  tt^  nod  F»»»er.  W.  IT.    TTi* 
Kifll-t^lMioliir#naaiiUnuutuar<    N«kv  Trirk  ;  £>- A|»> 

Widt*.  lioffttlQ  8l*v«ii».    LiiflM:  Att»K««fllilto 
frva.  and  Bri«f^  (Atb*'!^  ProM  tnd  l^l«rt)  Jt«w 

Von  Kltttn.  O.  It.,  \Mp0m,  Ukio*     A<ldi«i*  m 
BMttokiCr.    Pp.  19. 

WUtsnii^  AitMTt.    rMf^tMlniralioriiuirtUM 

Wood.  Ilmrr.    TImi  ffcrUaoni  of  ri>rt>ar«t«  &bAr»> 

He.    0Mtoii :  W.  B  CUt ko  *  Co.    !>  la   &a  <«at« 
a  dMM ;  fa.40  CMf  100. 

Toviif,  tlMrlM    A        *    T-.»i  iL-.k    ..r  n..»..^,» 
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M*  €lifTre«rf   Hfw-TftrH-Diy.— il, 

ChevTcnt,  who  wft*  a  hutiilred  anil  two  ^i>ari 
old  on  tbo  SI  St  of  .luf^t  lAit,  hud  a  bappy 
XffW-Tctftf.  Aocnrdirig  U)  an  auibetitto  oc- 
rottnt  tif  till  priMVDt  daily  Hfo,  gireo  in  *'  La 
Kftturv,**  he  Awaken  at  five  o'clock  in  tlic 
tn«nifiig»  aiul  U  Mrrvcd  a  few  nunutM  afuir- 
vftrd  with  a  wmrm  hroth,  which  h«  takoi 
«Htli  A  i*U«h.  Whi1<*  rn*tkig  in  bed  bo 
ntdi  "  rtvd^ea  a  few 

H  Affumd.  At  eleven  o'clock,  itill  la  bed, 
b«  ukfa  a  plentlfut  breakfast  of  ioap»  11M1I, 
and  <tii/3  au  /oai,  with  tiittch  bread  and  but* 
ter.  At  one  he  H4e««  dreMC*,  aod  b  rcadjr 
to  Ukit  the  ftlf  for  two  boor*.  Cotidiict«d  bj 
b!U  faithful  coachman,  Jo;*cph,  who  haji  bi^on 
to  bta  t«rrSoe  for  twrnff  ytram,  hi*  often 
dfiTei  to  the  Moooeau  Park  ;  bat  ht«  (mvor- 
ite esenratom  U  to  thv  RIffH  T^Yw-f^r.  RHnrrj. 
I«g  m  ilf«  f/dook,  h^ 
«ldsociieb»d.     He  ^ 


oVloci,  with  a  KOod  app«U««»  difnkltif  hoiIk 
ing  but  water.  Alt«r  dinAcr,  he  ilccpa  iotttid- 
iy\  and  wh«D  U.  Amaitd  ftj^kn  him  la  iba 
■wroiiif,  aa  h«  alwayt  do««»  1/  ho  baa  en* 
jo}rcd  a  good  nigbtV  re«t»  be  r«pU««  that  ho 
h&a  never  had  anj  other  kind.  M.  Chcvrcul 
U  living  with  hU  mint  and  luijofa  ihe  d«»TOted 
and  bt4!illgcut  cans  of  Uli«  tdd  aurv ant  Dcnimii 
who  baa  been  with  bim  for  fktlj  .tearK 

Tht  Ittflrmlaaiaii  kmmimUam^^Tho  flnt 
meeting  of  th«  Ayitrabaiau  Aaaoolation  for 
th«  Adiaaemtiift  of  fSicimm  waa  held  ai 
Sydney,  begfimfaig  Augiin  S$lb«  under  Ibtt 
l»r^>«idcncx  of  Prof.  Black.  Aboni  eight  boa* 
drod  and  fiftjr  mai&bera  w«r»  proaent,  and  ooa 
trandfcd  and  tail  papcfi  wera  Mnt  in,  Ono 
of  the  topics  dlflcmicd  In  the  preildanUal 
addreM  waa  tha  plaee  of  dMndilrf  bi  adtt- 
oatlon.  Th«  acoound  of  the  acciioual  maet* 
ingi  arit  toantjf.  We  find  inenttoui*il  in  the 
Cbendoal  SMtko,  Ibe  papei*  of  Hr.  DLiqiv 
OB  u  Tb«  Foffaadoii  of  Goal, -'  lu  which  the 
different  qualilt«a  of  tho  mineral  were  aa>^ 
oribefJ  to  diffenntt  kindi  of  regeiabta  i&ali«r 
of  which  it  ii  cumpoacd ;  of  Mr.  SniItK 
tm  "  fiuttorlna,"  which  waa  woll  spoken  of; 
of  Mr.  Mingajre,  on  th«  **  Pi?M»ir«?rif  of  TaU 
lurium  in  Certam  Bismuth  Ore*  **  In  Ke«r 
8oQth  Waio* ;  of  Mr.  Edgar  Uall,  on  "^SQTar 
Smelting,^*  etc,,  which  wm  exccedlhflj  wall 
ra<K«]ved  j  of  Mr.  W.  Sk<*y  and  Mr.  D^  00 
"  (lold  "^  in  the  Australian  lacCi ;  and  of  Mr. 
J.  H.  Maiden^  on  the  "  Chemiatry  of  IndJgw* 
mom  Anjtmlian  rrodueta."  Tlie  Cormation 
of  thU  aMociatton  waa  luiypMied  In  IftTV^ 
bfigun  lu  1884,  ami  oompU>U'd  at  iltia  ine«l* 
ing,  whinfa  waa  held  in  oosncotign  wUli  tbi 
one  hundndtb  aaniTefiaf^  of  the  foonda^ 
tSon  of  tba  pot  «  Stouth  Walea ;  and 

waa  moat  aeti  ti^]  by  Prut  Utm* 

aldge.  The  fohriuo  ul  its  organisalion  bai 
been  to  anmngcd  aa  to  make  it  trulj  rqire- 
•cslaAifaolaUibaAaatraUaJiooloiilM.  Kadi 
loamad  or  aciendUe  todety  maj  hara  one 
rcpreaentatjve  in  the  Council  for  every  ban* 
dred  of  Ita  membcri.  The  Prraident*  of  the 
Roral  i^odctica  of  the  Mrveral  oolonlci  are 
among  the  rio^priaidenta.  The  pretddaoia 
of  aectlona  ware  aQ  feteded  f rtnn  oibtr  «ot 
oniefl  than  Kcw  Sontb  Waia9»  while  the  aco- 
rf»t3f4<»9   WHf*,  fit  course,  resldfnta  of  tba 

i'feralood 
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through  the  colonies,  and  the  officers  chosen 
accordingly.  The  meeting  for  1889  is  to  be 
held  in  Melbourne,  with  Baron  Sir  Ferdinand 
▼on  Miiller  as  president;  and  the  meeting 
for  1890  will  be  in  New  Zealand. 

Habits  of  the  Ke4  Sqiiml.— Dr.  B. 

Bell,  of  the  Canadian  Geological  Surrej, 
says  that  over  more  than  one  half  of  its 
range,  the  chickaree,  or  red  squirrel  (Sciurua 
Hud»oniu9y  Pennant),  lives  chiefly  on  the 
seeds  of  the  black  and  the  white  spruce, 
and  evidently  thrives  on  this  diet.  "  Their 
mode  of  obtaining  a  supply  of  cones  is  in- 
genious. The  cones  grow  principally  at  the 
tops  of  the  spruce- trees,  and  the  Urgest  and 
finest  are  always  to  be  found  there.  The 
chickaree  selects  a  tree  which,  either  from 
the  steepness  and  density  of  its  upper  part 
or  from  its  leaning  to  one  side,  makes  it  cer- 
tain that  the  cones,  if  detached,  will  fall  to 
the  ground  ;  then  he  cuts  off  the  heavily 
laden  twi;;s  and  lets  them  drop.  This  is 
done  with  an  impatient  rapidity.  Should  a 
person  be  sitting  quietly  under  a  tree  while 
one  of  these  busy  little  creatures  is  at  work 
at  the  top,  he  will  see  the  bunches  of  cones 
come  tumbling  down  in  such  quick  succes- 
sion that  he  might  suppose  half  a  dozen 
squirrel Fi  were  at  work  instead  of  only  one 
industiious  little  fellow.  These  bunches 
seldom  lodge  in  the  branches  below,  but 
should  the  squirrel  on  his  way  down  (after 
having  cut  off  a  satisfactory  supply)  notice 
one  of  them  arrested  in  a  hopeful  position 
toward  the  extremity  of  a  bough,  he  will 
sometimes  run  out  and  give  it  a  second  send- 
off.  In  climbing  tall  spruce-trees  for  obser- 
vations  of  the  surrounding  country,  I  have 
often  noticed  bunches  of  cones  lodged  where, 
if  started  off  a  second  time,  they  would  be 
certain  to  catch  again  in  the  thick  branches 
before  reaching  the  ground.  The  squirrels 
seem  to  understand  the  situation  perfectly, 
and  they  leave  such  bunches  to  their  fate, 
probably  arguing  that  it  would  be  easier  for 
them  to  cut  off  fresh  ones  than  to  trouble 
themselves  further  about  property  lost  be- 
yond hope  of  profitable  recovery — a  piece 
of  wisdom  which  the  most  successful  busi- 
ness men  have  also  learned  to  follow.  The 
chickaree,  having  thrown  down  a  iuffieient 
stock  for  a  few  days'  use,  proceeds  to  cany 
tiiem,  as  required,  to  his  faTorito  feeding- 


place  near  by. 
a  squirrel  fee< 
beside  the  one 
if  it  wore  waitii 
he  got  through 
the  scales  in  si 
seeds  with  grei 
stock  lying  ab 
carry  off  one  oi 
drying  causes 
facilitotes  the  ( 

PrttectloM 
— ^A  series  of  c 
San  Francisco 
protecting  pile 
teredo.  Five 
tried,  viz.:  Ja 
filling  the  spac 
concrete  of  sa 
ment;  coverin 
cloth;  washing 
marine  ceroeni 
ly  poisonous  a 
washing  with  1 
cret  ingredient 
and  a  paste  oi 
lunestonc,kaoI 
treated  piles  w 
some  piles  in  tl 
but  covered  v 
down.  Of  a  n 
after  about  fou 
except  those  ] 
were  hopeless] 
only  one  was  i 
without  break! 
were  only  sligli 
cally  as  sounc 
plied  by  the  vi 
ing  upon  their 
failed  to  afford 
the  bark.  Th 
menta  made  in 
drain-pipes  and 
adequate  prote 
method — ^thirty 
available. 

BilfftrlaB 

years  that  the  < 
the  Tine  hare  a 
portions  in  Bolt 
upon  as  a  I 
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Uitre  arc  About  17!£,0(KI  «crM  of  IaihI  voder 
fitt»-cu1tiviitbn  in  nortb  *Ufl  «>4th  BtiTgsria* 
til*  yldtl  of  iritie  per  Acrv  uriii  between 
2ftO  atiJ  US*)  gallon^  «wo  Uilnb  of  which  U 
n»d  viutf  ati«l  ih«  rcniaiiitttrr  white*  The 
rnVtm  in  Knite  fitiejrAftt«  l»  Aaiil  aot  to  b«  Id* 
feiior  to  i1m  boiC  naiurml  wines  of  other  Eu- 
tisprnxi  oountrka.  In  IHHd  lome  140,000 
gftUotm  of  wlsot  wero  eiport^d  from  south- 
trvk  Bal^rU  to  tbtf  ioulli  of  fVatjc^e*  Tberp 
thtj  were  nmnfpnUtcd  uid  sold  m  tho  prod- 
oct«  of  th#  counti7.  The  |ih)^tUii«tni  ma4l« 
Ifii  Appetrsnoe  ft  ftw  jotr^  ft^ji,  bvti  fttrtagrni 
mcn^nrot  were  nt  once  tftken  to  ftt&iop  H  out, 
and  tory  stHot  mgulstloni  srt  enforeod  to 
f  oat  \\M  return* 

Tke  Cl»ilitl7  if  fti  4eir^lellr--Tbe 
sh»ll  proper  of  an  egg  U  mado  up  mowUj  of 
mrih?  mat^ridls.  Thr  proportiorm  n%ty  ac- 
oonlbg  to  thi*  food  of  the  bird,  but  nlnoty 
lo  i^iiciT'-aoveti  prr  cent  is  carbotuitc  of  litiie. 
Ttio  rctnalndcr  U  conipoib(Hj  of  from  two  to 
fiT«  piir  cent  of  aoimat  matter  And  fnim  ooo 

five  per  cent  of  phosphato  of  Htno  and 
Now,  Mr.  F.  L.  Simmonds  askji, 
*  doe«  tbtf  hen  procure  the  carbonati!  of 
lime  with  whi<h  to  ftmn  thu  Mhellf  tf  w« 
fowb  in  A  rr>om,  and  feed  them  with 

r  of  tlic  cereal  gTAlns,  exchidlng  all  Aand, 
tfnol^  Of  eartUv  tnattcr,  thef  will  |fo  on  for  a 
diM  nnd  lay  fgjn^,  each  ono  baring  a  p^Tfect 
iMl,  made  op  of  the  some  oaloan»oaA  olo- 
Bmila.  VAUqurlln  shut  op  a  hen  for  ten 
dapv  and  f<d  bor  eicluidrctj  uxM>n  oata«  of 
bieh  the  ooti^nnjed  7^474  graina  in  wH^t. 
this  time  fotir  eggs  were  laid,  the 
\  ot  whieh  wd^iad  nenrljr  409  grelns ; 
of  this  amount  *i7^  gndna  wero  earbQnat#  <if 
liiM^  17i  f!:j^\m  pboapbatr  •  'i  10 

frtbw  gluten.    Hut  there  U  '  lo  oar 

boma&o  of  Umo  In  oata,  and  whmcw  oould 
tlda  409  graifUi  of  tho  rodty  mateiia)  Itate 
ben  deriire<1  f  The  answer  to  thin  qiicatioD 
opena  ap  aome  of  the  most  cnriooi  and  won. 
dorful  facts  ounntot«<d  with  animal  cbomU* 
trjr.  TUmt  body  of  a  bird,  like  thai  of  a  man, 
Is  but  a  plooo  of  ebemioal  appArattti,  made 
eqmble  of  tvtnafortning  hard  and  lliod  sub* 
■feuieMi  liilo  o«h(n  of  a  w9Tf  nnlika  nature. 
In  oati  there  la  oontatned  phosphale  of  lime, 
with  an  abuodaikea  of  biIica,  and  the  ■tomach 
and  iMHtwIlaifug  of|guif  of  tho  bird  aro  made 
eipablt  of  deeompoiliig  the  tlme-tak  and 


forming  wtl^  ^  d^c^  a  liUoato  of  lime 
This  new  bodj  \n  Itself  made  to  undergo  do* 
composition,  snd  the  baso  it  oombiaed  wttti 
carbonic  acid,  forming  outoiuiie  of  Ihnt. 
The  carbonic  acid  la  probably  derired  from 
the  atino«pliere,  or  mors  lUrecily  parhapa 
from  the  blood*  Tboso  chemical  diaogaa 
among  bird  Inorganic  bodlea  are  eertainlj 
wondorCul  when  wo  reSact  thai  they  aro 
brought  about  to  the  deltoale  oipina  of  n 
comparatively  feeble  bird,  under  the  influ* 
enoo  of  aalwal  heat  and  the  tIuI  foreea. 
They  emhinae  a  eeriee  of  docoin{*iwrng  and 
reeomporing  opentioni  whldi  it  ii  diffleuli 
to  ImiUte  In  the  laboratory. 

Fresb-Wal^r  8pei|e«a« — ^The  freah^wmter 
Apongf«,  aceordtog  to  Mr.  Edward  Pott's 
monograph,  nAomble  In  oonjitituiion  and 
general  appearance  many  of  the  spongea  of 
a  marine  habitat,  with  thr  addition  that  they 
have  genimaUie  or  ''ioed  like  bodlea,''  whioh 
ntariiie  sponges  have  not  They  are  gre«n« 
but  mar  be  distlnirniAhed  from  moaaea  and 
Cim/trvm  by  the  dilTerenco  botwoan  smooth, 
slender  threadi  and  lea? ei  \  by  the  ptiacnce 
of  efferent  or  diadiafglng  aperlnrea;  and, 
with  A  lens,  by  thefr  iploiiles^to  which 
finding  the  ^>herieal  gemmulas  adds  f^uther 
oonfirmation.  The  greea  color  variee  aoeofd* 
Ing  to  th<^  If^bt,  nnd  may,  to  dark  plaeee,  or 
dark  parts  of  the  spongev  be  faded  Into 
nearly  white,  gray,  or  cseara  eotor ;  hot  aonin 
apeciiss  are  nefer  green  in  the  eunllght 
These  organisms  have  oroaaiooatly  been  dl^ 
oorered  growing  In  water  nait  for  domestie 
uses ;  lint  as  a  rule  ttiej  pfoler  pure  water, 
and  to  the  autlior's  eipsvlenQe  the  iaeet 
•peetoiena  hare  alwayi  been  Ibita4  whof« 
they  were  subjected  to  the  niott  imptd  oo^ 
rruti.  "  The  lower  side  of  large,  loose  elonea 
at  the  *rinrs*  or  sitatlow  plaeee  to  eHrnmi; 
the  rocks  amid  tlie  foaming  water  at  the  loot 
ol  a  mill  dam  fait;  the  Umbeteef  aslnloei- 
wny,  the  oaaiag  of  a  turbine  water-wheel,  or 
the  walla  of  a  *tail-nice*  beneath  an  old 
min^to  all  these  plaeee  they  have  been 
found  to  groat  abnadanoe  and  of  a  very  lusty 
growth.  Of  all  dhtoouraglug  sltnatlone  It  la 
almost  bopelese  to  look  for  them  to  ehiltow 
water  having  a  rood  hottooL  *  .  .  la  any 
body  of  water  liable  to  be  charged  with  ledk 
amotaty  material,  the  pandf^  of  ontnial 
eolectSon  fif ore  thoee  growing  on  the  lower 
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side  of  their  t>ABe§  ot  support,  which  protect 
iliem  froTQ  the  iairuitiun  of  the  lictHcr  p&r- 
tlfiea.  Far  tbui  rcation  porpimdictiUr  aa<J 
wtiter-lo^ed  or  floA-ting  tlniber»,  subiaerged 
stuoipa  of  trees,  4ad  bnuMilici  droo|utig  Into 
the  water  from  trt^efl  or  bushes  «loi|g  lli« 
boaks,  &re  favorite  loc&tiotiA.  Thcf  do  not 
diadAiQ  moro  tempomry  support,  euch  ms 
weeda  and  watcr^grtMea.  .  «  *  Through  the 
c1«*ar  water  of  our  Northern  lakes  we  maj 
oIleQ  see  them  Ijing  in  eleuder  Uuvso^hjii 
the  leaves  of  submerged  wccmL^,  or  io  bijauti. 
full  cuBhion-like  mas^d  upon  the  atooe.i  or 
grsveL**  The  beat  season  for  collectiag  ibeui 
is  from  Julj  till  late  in  November. 

Q«oi«gleftl    Flans,— H.    de    Saporta's 

tIcws  on  the  origin  gf  our  forost> groupings 
were  Bubatantially  concurred  in  by  i*rof,  W. 
Boyd  Dawkins*  in  his  ri€o-prc8idcutial  ttd- 
dreaa  before  the  Geological  Seciiyn  of  the 
British  AiaoditloiL  Baring  referred  to  the 
characteristio  feature  of  the  eiirlier  floras, 
much  as  IL  de  Baporta  has  doue,  and  to  the 
antiquity  of  the  giogko  (which  has  descend- 
ed from  the  Carboniferous  age),  he  says: 
'^  In  North  America  the  flora  of  the  Dakota 
aeries  so  closely  resembles  the  Miooene  of 
Switzerland  that  Dr.  Heer  had  no  besiudon 
in  aligning  it  in  the  first  instance  to  ihe  Uio- 
oeoe  Age.  It  coQsisrta  of  about  erne  hundred 
apedes,  of  which  about  one  half  are  close> 
ly  allied  to  thoi^e  now  living  in  the  forests 
of  Nortli  America — aaa^afras,  tulip,  pt&nc, 
willow,  oak,  poplar,  maplCp  hlrch^  togt'tber 
with  sequoia^  the  ancestor  of  tlio  giant  re*!* 
wood  of  California.  The  fir^t  palms  appc«f 
also  in  both  continents  at  this  pbce  In  the 
^ceologicol  record.  In  the  Tertiary  peri«M) 
there  is  an  unbroken  seiiuence  in  the  floras, 
as  Mr.  Starkie  Gairdner  has  proTed,  when 
they'  arc  traced  over  nuuty  latitudes,  and 
most  of  the  types  still  survive  at  the  pre»i*nt 
day,  but  slightly  altered-  If,  howerer,  Tcr- 
tiftry  floras  of  different  ages  ar»  tnr.t  with  In 
one  area,  oonalderable  differences  are  to  Im» 
seen,  duo  to  progressive  oitemtions  in  the 
climate  and  altered  diAtrihution  of  the  lanil 
Ai  the  tem()erature  of  the  northern  hrnnr. 
sphere  became  lowered,  the  tropical  fot«st« 
were  pushed  nearer  and  neoror  to  t! 
tor,  and  were  repbefid  by  f ilanu  . 
habifta  trcmi  ihm  li^ 


.rthlM 
icfosdl 


..^iiiea^ 


fofood  far  to  the  south  of  thds  ptratit  h^H' 
tat.     In  c  lUs«  Mr  OaifdMr 

c^oncludes  >  -^  to  atwk  t»  the 

arctic  rv;- 

them  in  ' 
peii' 

^OU'      -^    ■'■  •  n 

floras  of  temperate  and, 

aspect  are  in  all  proliaUiii^ 

and  what  has  been  recognised  (&  th«»  as  • 

newer  or  Miocene  /aW^i  i«  doe  lo  th#ir  laiv 

ing  been  iiret  »tiidj4Hl  In  Kunip*  %n  1 

which  omI 

times.    W  iv^et  li 

absent  or  is 

ulst^nco  1)1  ^podei  ( 

the  Tertitirii'^  «<bnuid  trr  rt?memb«red,  ai 

degrees  of  latitude  in  wh»*  1»  tl"^  *n? 

ahould  be  well  conaidcrecl  '  .In 

arn  pubHshed  respecting  lui  u   r>ir,avwa0a^ 

This  view  Is  conHii^tinit  with  thai  held  by  lis 


Icodcrv  in  boti 
Dawion,  and  A 

the 

betniBphcrev" 


'    cr,  £a|ira«% 

>i  di>{tersAl,  frpoa  wfikk 
i>*ad  otar  tl>e  iKirtben 


8ekiil4»  lli  Trid**ftiil«v— til  the  (r»t 
part  of  his  presidential  addrisas  before  the 
Geogmphloal  Section  of  the  BHiiib  Aai»da> 
lion,  Colonrl  Sir  C.  W,  Witooo  ahioved,  If  M- 
merous  hi^ton^^al  refer«DOsis  how  ilie  lf«4^ 
routes  of  '  ^n  and  have  alwajs  Imii 

governed  t  r^phloal  < 

by  *oei<tieut:?  ot  var  and  hunaa  < 
which,  tnakiiig  one  route  loooiivMileot,  hafv 
compelled  the  opening  of  another.  Tb  ivfA 
with  three  oonditiona,  and  fiod  uid  paBO* 
tbe  best  route,  is  one  of  th£  fntMilnna  ol  tW 
•cicntii&o  g«o^ra{*hor«  The  dkos^cry  of  Um 
Oi^  nmte  was  no  oaira  ftntiiiltai,  ^li  te 
resttU  of  sdcotlflfi  timjaliig,  4m^  itef^ft  ^^^^ 
ful  {irepamtfon,  and  Indioviltabie  ^Kiiwii>» 
ance.    Pti  hftfing  dttermliifil  M 

find  a  dirt:  j  ta^  iovHid  ills  wmti 

emin€«kt  locai  ot  seioioe  lo  haattracft  a  BBnAev 
of  young  loafi  viho  wu^  cdutzAud  aotlir  Ut 
own  eye«  and  In  a  Urn  y  id«  Ckt 

rortuguese  the  most  ael^iii.^  -— !■ 

Hiirope.    TliL'  Toy«g»i>f  Vasos  i:  h 

I ts  grand  oommtTidai  t— qlia,  f iti i n wf  <     sor 
li  correei  dutamkliMaiDO  mi  the  tlmm  wlMi 
tnidiiuro<tie»  and  groat  maii> 
arc  aiieki^  to  teoite  shiffll 
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fol^Wt  K  <ou»d  knowledge  of  geographj  iifi4 
lh.  ion  of  Uit*  ttutii  b  oooet* 

«At  Mit  in  thn  rllfeetion  fbotiM 

form  Ml  impo 

proUttm  of  tht'  future  ii  tbv 

Uidiv  »tid  dSM  of  iha  icnmedl.u    

qoHlloiMcif  tbt  d«j  lA,  Who  U  to  Aupply  thff 
fBlorlof*  of  the  gnttt  ooQlUieDtA  of  AmIa  «tiil 
Africii  M^  other  Imr^  ftr«u»  nut  f>p«tt  t«>  di> 
f«ct  art  IrftfKcf  It  )•  not  Altogx.*thcr  lmpo»* 
iriLlo  to  forL'i^ee  iht  titiot  which  lukud  trade 

follow,  sad  Uio  |>Uo«t  which  tuuMi  tit!- 
«»fit«n^  or  to  map  out  the  diAirkri^ 
^Mck  vrlU  bt  d^pvodeftl  on  tlio«c  ptac«». 
TImm  questioBi  ti  to  i  pi.fi  of  Otilral  AiU 
miy  hmro  hcco  p<utly  tolrvd  by  a  tO|af« 
which  Mr  Wlifp^ina  mftde  XvlH  jrcAr.  Acting 
iipoci  A  convlciion  which  he  h&d  reached  by 
s  striel  mfthod  of  itiducHtm,  tht.t  tht  Qulf 
Stream  pnmicd  thron^h  this  «triilU  into  tho 
Rftra  Hcft«  &i>  1  Ith  ihe  fioodi  of  the 

Obi  ftod  Vit  1  froo  that  Mt  from 

ite  aod  ktvp  It  upim  (or  iiaviguion  duriof  « 
pftft  of  vMib  year,  he  lyiilwl  to  Yrni«dftli, 
ftom«  two  ihouflnad  mllci  up  tht*  YeuiMt, 
within  «  few  humlr^d  ?crvtj  of  tho  (Thlneie 
froatiffr,  «ftd  Uridt»»l  hi*  f(ocKl«  thtra  Tk« 
•dimoc  of  commerdiil  gi^ogrftphy  Im  oot  cion* 
fined  to  ft  knowlcd^  of  ihi*  iocalttie^  in  «hich 
lueu  of  tho  nirth  thfit  hjive  a  com- 
va1ii«t  tkTfi  to  tio  ftmnd,  *ttd  of  tli« 

Mrkeu  fiir  thorn     \u  h    •  arc 

lo  divfiMV  by  A  oonibitifttiaQ  •  it  r»> 

troapoet  «od  Mkalilte  foreAlghi,  Uh^  chAo 
nfk  ibrottgb  whldi  eommnvo  will  flow  \u 
tb«  f^lum,  And  the  polntt  At  which  ocw  con* 
ttt»  ol  iTAdo  muAt  aH««  iu  obedififioc  to  kito  wti 


Tli«  Uadrrgroisd  Witf m  of  EDglaad»— 
^  A  paper  on  iha  imdcrgroimd  wAter*  in  the 
rnutloDi  of  Eni^Aiid^  Mr*  &  K. 
De  Ranot  tald  that  the  remark&ble  drought 
ibat  oouatry  eip«ri«mociI  duHug  1887 
1  hrottghl  out  ID  Atnuig  raiiaf  the  sdrAii' 
ol  public  water.«tipptU4  bdng  dfuwn 
Iroai  imdcfgrottnd  Aoureon,  where  the  raia* 
fkit  of  wtt  p^Hodj  U  not  only  iitor<»d  in  tb^ 
•amUtoiie  roeiu,  bai  U  dcUv«r«>d  filtered 
from  onganio  imparity  tod  at  a  ooo^Lant 
aifiiabla  tompintturv;  KatwiiU«tJinding  the 
anpfveAdanlied  period  of  dry  weathtffi  ihw 
piiblk  wtUa  of  Uf  cri»ool,  Hirkattbaad,  Bii* 


mingtiAm,   South  port,    Koltlngbatti,    floalli 

5tafl^0fdlhlrt%  oud  th<*  StAtrordahlre  pottery- 

worfrtgaTi?  *h*'W  tlfiilv  ^np|»ly  iiiadlmini^i<d, 

^r  th(»  HUnohaiter 

A  the  caat  Lao^ 

It  supply,  and  la 

.^.Jher.    Th4fl4rvtU 

tak«n  at  a  wcU  ai  Booking,  in  Easi*J^  for 

MyrtTAl  jeara,  •how«d  thAt  tho  water 4erol 

WAA  upHftod  by  tba  £mos  tarthquoko  of 

April   22,   ISM.    TUI0  aoqainNl  level  wa» 

grmdually  dluiinlthlng,  at  a  rate  wbioh  would 

brtng  bade   the  oHginal  level  by  August, 

Cblatue  Haaai*— Tbt  CUnaman  beaf*  hit 
father^i  name ;  the  votsaB,  00  marry  lag,  taka* 
bar  baAbtnd'n  name  and  addA  her  fathor*«  to 
It.  Tbaa,  wbon  HIm  Wang  marriise  Mr,  Lj, 
while  «iho  might  uAually  be  called  Mim,  Lf, 
Abe  must  in  fornml  A«it«  pigti  her^ijlf  l.y- 
WAng.  Feopk  ol  the  lowrr  clatf«iGA  hate 
immm  the  obaraclcr  of  wldch  VAriei  bi  dll* 
fereni  placet.  In  IVkLn,  a  nuniber  AUiwan 
ibe  purpoie,  and  wc  httve  for  Mr,  Cliang> 
AQOA,  ^^B  '^^^^  Ching,  icooiid  Obang^  diM 
Cbanii,  etc  At  (^ton  tbay  add  aA  and  a 
AunuuuO)  An<t  we  have  ("bang-ah^biitvo  and 
Chang  ab4iaiieit,  if  it  iji  a  man ;  niAiig-ah^ 
illTert  Ghaag^*pearlf  If  it  Ij  a  woman.  In 
Fabklen  the?  double  iha  obaraoler  and  give 
Obang-etoiw-etdne,  Cbaiig*  great  *greal,  eta. 
Wbon  a  jootb  goea  to  ediool,  bla  taaeher  te- 
loolA  A  name  for  bbn  contlttJeg  of  two  clmr> 
Actera,  tudi  at  *'Flfa  mars,*'  "*  Long  Ufa,'* 
or  tome  oihar  fantaatJc  dcalgnatioo;  lint 
only  the  leacher  and  the  other  pupili  «an 
aao  thiA  Aorname.  Ai  toon  ai  a  young  oiAn 
1a  married,  bit  own  friendi  or  the  friendi  of 
hU  atfc' N  family  gi?e  blm  a  name  whkb  la 
need  unty  by  mvmbtin  of  the  tgnatto  family ; 
but  this  cuAtom  U  not  mcfj  faith fullj  ob> 
forred*  When  a  pemon  preMnu  himsi^lf  for 
the  puhlic  eiamlnationt,  or  It  teektog  a  po* 
Aitjon,  he  Utfuall/  cbootct  a  natna  oompoied 
of  two  diaractcrs,  whidi  beoooMt  the  only 
tkanui  under  ahicb  he  It  oOeially  known*  A 
parAon  who  bat  neter  beon  to  tchAol,  it  noC 
married,  and  nen«robtaint  aa  nfSciat  poeU 
tlon,  otn  only  hare  hin  family  name  and  bit 
regular  iimiama,  acoordiag  to  the  oottooi 
of  tlie  provinceir  Tba  Achool  and  niaivla0e 
namet  being  of  Ihtla  importance^  peseooe 
mxf  be  daited,  genanliy,  iooord^(  K»  thaiff 
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names,  as  official  and  non-official.  Those  of 
the  latter  class  have  only  their  name  and  sur- 
name, unless  they  have  acquired  a  nickname, 
like  Chang-dog's-eye,  Wang  the  gimlet,  etc 
Persons  of  the  official  class  have  three  names : 
the  family  name ;  the  official  name,  used  only 
officially;  and  the  private  name,  used  by 
friends.  On  the  death  of  an  official  person- 
age, the  emperor  will,  if  he  thinks  best, 
confer  upon  him  a  posthumous  name. 

InproTed  Gu  Hcttliig  IppBiMces.— A 

new  gas  heating  appliance  has  been  devised 
by  Mr.  Thomas  Fletcher,  F.  C.  S.,  of  War- 
rington, England,  who,  in  exhibiting  it  at 
Liverpool,  fused  a  large  hole  in  a  plate  of 
quartcr-inch-thick  wrought-iron  in  a  few  sec- 
onds, without  preparation,  and  with  appara- 
tus which  could  be  carried  by  a  man  up  a 
ladder  and  used  in  any  position.  There  is, 
therefore,  no  longer  such  a  thing  as  a  burg- 
lar-proof safe,  for  with  this  invention  it  is 
simply  a  question  of  minutes  to  fuse  a  hole 
large  enough  for  a  man  to  enter  in  any 
wrougrht-iron  or  steel  door  in  existence.  The 
professional  burglar  is  always  ready  to  util- 
ize the  latest  applications  of  science,  and 
may  be  expected  to  take  this  apparatus  in 
hand.  In  fact,  Mr.  Fletcher's  furnaces,  de- 
signed to  assist  in  chemical  research,  are  used 
by  receivers  of  stolen  goods  to  reduce  plate 
and  jewelry  to  ingots.  The  form  of  this 
blow-pipe  which  lilr.  Fletcher  exhibited  was 
noisy  in  action,  but  he  stated  that  burglars 
would  probably  succeed  in  making  it  silent. 
A  serious  obstacle  to  their  doing  this,  how- 
ever, is  that  the  machinery  necessary  for 
producing  the  noiseless  form  is  both  costly 
and  large.  The  matter  is  one  to  which  bank- 
ei^  and  safe-makers  should  give  their  atten- 
tion. 

Foifstry  In  SwItierlMd. — The  present 
forestry  law  of  Switzerland  was  enacted  in 
1876,  and  is  applied  to  the  mountain  districts 
and  the  hills  on  the  plains,  covering  about 
60  per  cent  of  the  country,  of  which  15*8 
per  cent  is  forest-land.  The  rights  of  pri- 
vate owners  arc  not  affected  except  where 
their  woods  are  "  protecting "  woods,  or 
might  have  an  influence  on  the  climate,  ava- 
lanches, land-slips,  etc  All  woods  under 
official  supervision  have  to  be  demarkated, 
clearings   planted  afresh,  and  new  forests 


created  where  necessary,  the  Govenunoi 
bearing  a  just  share  of  the  expense.  AC 
servitudes  or  easementa  in  "  proCectxBf " 
woods  were  to  be  redeemed  in  ten  yearF,  tai 
no  new  ones  were  allowed  to  be  created 
Anything  that  might  endanger  the  utility  tf 
the  forests  was  forbidden.  Cattle  wnc  dm 
allowed  to  graze,  and  leaves  oould  not  be  col- 
lected, except  in  fixed  spots.  A  two  monlbf' 
course  of  education  is  prescribed  to  be  givcB 
to  each  student  of  forestry  by  the  canmB  to 
entitle  it  to  the  federal  subsidy.  It  incbdt* 
forest  surveying  and  measurement  in  detiil: 
road -making,  and  safeguards  against  iti- 
lancbes ;  study  of  the  different  kinds  of  tiz- 
ber  and  of  noxious  plants ;  elementary  knovU 
edge  of  soils  and  of  their  component  parti; 
fundamental  notions  of  the  laws  of  dimitr 
and  meteorology;  cultivation  and  care  of 
forests ;  and  book-keeping  and  other  gencfal 
branches  of  instruction  valuable  for  under- 
foresters.  These  provisions  were  pat  in  of- 
eration  very  slowly,  waiting  the  compliaDfc 
of  the  cantons ;  and  even  yet  each  canton  pos- 
sesses in  a  measure  its  own  scheme  of  for- 
estry organization. 

!■  Aged  Spldert — ^In  the  summer  of  18S7 
an  American  tarantula  died,  which  had  bc«n 
in  the  possession  of  Mr.  H.  C.  McCook  over 
five  years,  and  which  he  estimates  was  tt 
least  seven  and  perhaps  eight  years  old. 
This  spider,  which  Mr.  Mc(^ook  liad  named 
"  Leidy,"  after  Dr.  Joseph  Leidy,  from  whom 
he  had  received  it,  thus  attained  the  dUtinc- 
tion  of  having  reached  the  greatest  age  of 
any  spider  known  to  science.  The  f  ragn^ests 
of  a  cast  skin  were  found  near  the  cam5s 
of  the  tarantula,  indicating  that  it  had  died 
shortly  after  molting.  "  Leidy  "^  had  shed  its 
skin  several  times  during  its  confinement. 
Nf  r.  McCook  has  had  best  success  in  keoping 
large  spiders  alive  by  feeding  them  a  p^ner- 
ous  supply  of  living  insects  daring  the  nmi- 
mer  and  early  autumn,  and  withholding  food 
almost  entirely  during  the  remainder  of  the 
year.  Spiders  require  water  quite  as  much 
as  other  animals.  They  do  not  become  tor- 
pid in  winter,  if  kept  in  a  room  heated  to 
a  moderate  tempcmture.  ^  Leidj  **  kept  a 
rug-like  web  spread  on  the  gnmad  in  the 
box  which  it  inhabiffod,  aad  when  dds  be> 
came  soiled,  by  caHh  or  food  Mrii^  k  «*■ 
soon  orerspmd  with  a  den  kfai^    hdds 
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\  tUek  ISMS  o(  latemtbglfHl  sail  w^A 
tftk  iTM  formtid  The  cmly  dfort  at  nest- 
biiildtQ^  trhloh  ic  mulo  waj  a  rutli?  biirmw 
a^oMt  ihtf  ^i<i0  of  Uie  bo«.  Tliis  tmrro«r 
wAi  cinttr<?ljr  tl««tit«tt  of  lilken  linings  d* 
tlioagh  ocduiomillj  the  openlag  wcmid  be 
OT«r»pt]ii  wiUi  A  tblit  aboet, 

OHxf i  ftf  AfdUMM  6r«f  1ll^»— In  i  paper 
at  Uif>  liritlab  AjKwiatkitt  on  tb«  origin  of 
gmpbite  La  tb«  arcbvan  rocka»  ibe  !Uf.  A» 
Inring  poiotj  out  ibai  tbo  ooounx*iice  of  oar- 
bon  iu  late  rock*  oi  the  r«uU  of  pi  ant- life 
H  no  arfttmeni  to  prove  ibal  the  gmphltc  of 
Uio  trvbflati  Sm  of  MimUar  oHpn.  Indcwilf 
oondltloiia  were  then  so  diffcrmt  that  thb 
ONtdt  of  origin  U  extreinelj  imllkitlj.  Elf- 
iDtfUtary  earbtm  li  prtKlar^^^d  In  thrci*  wavn : 
la  |»tg*iron*  hf  radttctiott  of  carlxmie  •(id  by 
fttkaU  oetJiliii  and  bf  can  tact  action  of  boated 
waAem  on  bjdrocarboui.  A«  bjdrooorbona 
«tifl  In  ibo  bciLifn  of  com«>ta,  aonifi  motbod 
of  origin  like  ih««  1n«t !«  fnr  more  ptobablo 
than  that  the  i^rap'  be  pbjTtogctiic. 

Tbo  author  though'  i>hii«*f  Invastlga* 

IIOI10  diiprof od  Uie  citxafiie  ortgSfi  of  eoioOii ; 
Ibe  iroii  oiidet  of  the  Ameriom  arebieaQ 
«o<tUI  oome  fr^m  Hw  oambiivtioii  of  Iron 
fi^Ntr  In  oiSTTCcvif  whilo  the  ttnfcwlllfcfoiu 
WlMlOtiw  of  the  arcturan  can  \i»  Asplnitied 
en  parrly  dbotnicat  and  pb/tiical  prindpted. 

Tit  Cisitrf  Iclittli  if  Mf w  T«fir— Tbe 
Ble  Hopedniondefit  of  Ptiblio  faftroctSon 
of  Kew  York,  Ln  hU  la«t  report,  drawa  an 
ttnpteaaatit  picture  of  this  eottdltiofi  of  the 
rarat  achooln.  In  them,  be  aan,  ^'  the  work 
done  depettiU  altnt^^t  etclu^Kia^r  upon  tbe 
dtoraolor  and  capability  of  the  teoobcr. 
la  no  *  wjiUm  *  to  fait  back  upon,  no 
Ultii*  which  will  turn  uut  ptaiable  work, 
Vbetbrr  or  no.  If  ih«'  t^^aoliiT  i«  'lixotTtiing 
and  bright  and  enthuKia.«tie,  rc^f^uhi  will 
f»»q«antlf  bo  attnUiivt  which  iufpaM  any 
ooecHHpKihed  in  thi^  p'l'at  ichootft;  If  in- 
different,  the  rH»ult«  are  of  00  oontoqncnee. 
.  «  .  All  tiHU^ra  are  entitled  to  oon»tdera« 
tlon,  for  their  work  i*  trylnir  and  cxactrnjc ; 
but  thlf  If  tnore  ttf  tkindy  «o  tn  the  crot»- 
rondi  diatrfein  Ibia  cfeewbcre.  Tbelr  par 
la  MMdL  .  .  .  Their  worit  la  not  coofliiod  to 
n  riii^e  gvmde ;  they  mtiat  moat  the  rtqitin^ 
mrnla  of  alt  gT«d««  and  all  ehiiMfe,  Thej 
hj  o«tl  ibeir  own  courae  of  itudjr,  if 


they  have  any.  Tett-bf^ok*  ar*  fh^qnently  an^ 
tiquJiictl ;  there  U  nc  ,  cr%<rQ  in  ibe 

Hanii!)  AchiKit^  and  fri(|  ;  in  the  tame 

claaii,  and  th<?  teacher  tinds  it  impoailbl*  to 
work  iroprovLtmait  The  aehool  la  Tory 
Ukcly  maintained  only  twenty -eight  weeks  In 
the  year,  juat  long  enou^'b  to  tthara  in  th« 
public  moneya,  Atlendanoe  la  Irrrgular^ 
Troiteea  drive  hnni  bafgalmi,  for  the  num- 
ber of  young  pefooot  who  want  the  place  U 
very  largo.  OmtlnuaJ  change  In  liie  toaeb- 
en  la  Ibo  ovder  of  the  day,  The  time  of 
etnployroeot  la  but  for  a  iingle  tem^  and 
f  rt!qiimtly  the  tninrc  undertake*  to  make  It 
by  the  day  or  the  week,  in  order  that  he  moy 
be  freo  to  effect  a  change  at  any  time^  or 
that  he  may  withhold  pay,  in  violation  of 
the  fpirit  and  Intent  of  the  Ntatuie^  for  the 
week  ooc«ipied  tn  atK^ndanof'  upim  a  teach- 
tm'  tnatitute.  Soptrviaioo  imoanti  to  little 
or  nothing,  t^f  diataaoea  tre  great,  dmiiig  o 
good  pan  r  rooda  arw  Impaaflobli, 

and  it  if  r  iinpoaaible  for  the  com* 

mlaitooer,  with  gcnefmUy  more  than  one 
httodred  aclioola  iuid«r  hii  charge,  to  vi«ii 
CRoh  veiy  frwjuently.** 

The  i:nergy  In  an  Garfhqvike.— After 

explaining,  bi  the  Amrrii^an  Aaaodatloiv 
the  ttnpoisibllity  of  calntfating  the  Intenflfiy 
of  an  cartK^tiake  mure  than  8pprotini«tely, 
IVot  T.  C.  Mendimhall  ipplU^I  a  fofmttbi 
to  diotimiifne  Hie  vnorK?  inrolTCfl  In  the  Jap- 
aiiOBo  earthquake  of  January  1 5, 1 987,  which 
dUturbcd  o?er  80,000  nrjitare  mile*  of  Icrri- 
Uttj,  Iff!  fafd  :  ^^  Ajeumlog  a  maia  of  ISO 
poundi  per  cubic  feet,  and  taking  a  cnbto 
mtie  M  the  votutne  to  bt  e08iid«red,  I  find 
that  to  put  it  in  vihmtlaii  roqnletd  tbo  ex* 
pcndltuve  of  t/  ^  *nergy. 

Aosomfng  an  n  r^,  wHb 

a  mean  depth  of  one  mile,  waa  thua  in  vibra- 
tion at  any  one  Imitinl  of  tltne^whlch  la  not 
improbable,  coa^iiJcring  the  known  rate  of 
tranambiakm  and  the  long  duration  of  the 
eorthquake — the  ainount  of  menrr  thna  rrp- 
rf»«^(ed  would  be  tt^X,  10  IS  foot-poundn^ 
This  energy  might  be  genemted  by  the  fall, 
under  the  action  of  graTlty,  of  a  cube  of  rodt 
1,000  fiHTf  on  rach  *«dv^.  tht  maM  of  wbtdl 
wnuld  be  75.0"  -  throogb  a  WfH- 

cal  diatanoe  of  Alao^  laanming 

oartaift  nagaHudca,  *'  I  find  ibo  imeny  of 
a  enble  nltt  of  Uie  Cbarlealon  «of€bi|Qnkn, 


rarff  pt 


Ukcn  Dear  enough  to  the  cpiccndiim  to  tie 

dittijrb<M3«  9A  above  uftsitnicKl,  la  be  equal  to 
24»000/X>0,000  foot-poiiiidB,  The  Bpcvd  <jf 
tmnsmiseioii  of  ibb  dUturbiiiic<i  has  been 
pretty  well  detcriQincd  by  Newcomb  imd 
SuttOQ  tu  be  ttpproiiiQftiely  ihr«'C  nijle*  jw^r 
second,  ^  ihnt  a  cubic  mile  wouJd  bo  dift. 
turbed  in  oua  third  of  a  second  To  do 
tiiW  would  require  130,fXK),0*X)  horac-poircr. 
Asaumiug  that  an  Area  about  the  cpicentrum 
100  mit<^  square  vfAA  thus  disturbed,  thu 
energy  would  be  thiil  of  24  X  I0*1S  foot- 
pounds^  and  the  rate  of  its  expenditure  would 
be  that  of  1,300,000,000,000  hoi^^power.** 

f  oUanle  Explosion  la  J«pta«— The  dts. 
trict  of  Hi  barn  Mum  in  Japan  wa«  Timtcd  on 
Jtdy  li'illi  with  a  voicauto  uulbumt  of  nio«it 
fiiDguUr  chumcter^  whicb  may  be  oompareil 
for  riolence  with  the  recent  oitaatropbcf  of 
Krakntoa  and  the  Tarawcm  district  of  New 
Zealand,  Tlie  whole  of  Mount  Baudai^  a 
peak  nenrly  five  thousand  feet  bigh,  one 
hundred  and  fifty  railcs  north  of  Tokio,  was 
blown  up,  ju^.  AS  a  Bieam  l>iriler  might  b*?, 
by  the  explodtOD  of  the  vnpors  acvumulated 
in  the  reccsie*  beneath  it.  A  nuxnbcr  of 
T^illag<>s  were  ingulfed,  with  all  their  in- 
habitants, estimated  at  about  fire  hundred* 
The  re^on  w&a  Inundated  by  torrentii  of 
ftiud ;  and  ahowers  of  duft,  which  was  red  at 
first  and  afterward  turned  gray,  fcJl  oTcr 
a  wide  extent  of  country.  The  catajtropbc, 
according  to  the  accountii  of  witnessed  who 
aurrived  it,  was  marked  with  the  accotiii>ani- 
mentJ  of  fearful  earth  trfnnors,  detonatioux 
which  were  Enid  to  sound  hkc  the  firing  o^ 
of  all  the  artillery  in  the  world  «t  onc^,  and 
a  total  darkening  of  the  air  for  several  hourv. 
At  one  point  a  riTcr  waa  dtimmed  up  by  the 
flow  of  mud,  BO  as  to  form  a  conaidemble 
lake.  The  scene  of  the  catastrophe  was 
Tisited  ^oon  after  the  event  by  a  scientific 
cummisMon  appointed  by  the  Crovemment, 
whu?e  i-eport  has  been  ptiblj,Hhcd  by  Mr.  W. 
K.  Burton^  of  the  Impr^riAl  Untrersity,  In 
ibis  view  of  this  commission,  the  i>itenoaieiion 
dilfcred  from  usual  volcajiic  eruptions  In  that 
it  left  no  tnw^e*  of  fire  or  lava.  It  wn*  »»imply 
a  violent  cipltsilon  of  t*fteatu*  That  the 
mountain  was  underlain  bj  bed*  of  hot  « ->'  • 
ha^  always  been  indlestcd  by  the  eii 
of  hut  «(prings  on  tta  slof»««4.  T\w  -^ii 
carriwl  off  all  the  middle  part  of  t  ,.'  [i  u 


aii^  Iticlnding  fbm  e»tral  p«k|  II  loU  i 
fldewiK  rather  thao  a  vnrlicml  difcttSm^i 
M;att*^Ti>d  \u  (Ubrii  ti)  a  ditptb  cif  f  rao^  tlm 
to  thirt '  r  two  ioiti 

three   I  ail  ^rt*i 

about  *Uu  ai|u». 
able   feature  of   m 

^teepnc^d  of  the  pilei  o<  natser  a 
pboed. 

Sftcitd  TiMi  «f  Jafu«^}iai  tJbei 
engrossing  eteraaitt  la 

fiora  of  J^ipan  ta  rno" 
of  tree-worship  hirnr   u 
tceted.    In  Shinti  the  Af-fi04t^  liie  mm 
fire  tree  ( Chamt^cifpaTiM  oku^\  b  ib<  i 
tree  of  pit'dllectkm  ;  the  temple  lielliy  i 
structed  eicluKlniy  of  ihi«  wt<al,  tvai 
the  tilea  and  nails,  or  ptgi;  and  Craoi 
immemorial  the  iaerifielal  firta  bavQ 
ktncl1e<l  withdrillM  matlMof  1 
perlmps  its  name.     At  the  gnsft 
of  Kikko.  or  inn^ptcndoT^  so  mam 
ninth  oentuft,  the  ahrinos  «f  (bf» 
are   surrounded    t»y   s^gi-trvii^   tbt 
cedars  {Cr^fiimfimiu  J^f^mkti^  wUdt  i 
ure  twenty  feet  la  girtb^  aad  nm 
huntln'd  and  twwnty   fp^t  In  bolgkl^ 
tributin;;  not  a  little  lo  tJie  forec  of  the  1% 
aneete  saying,  •*  If  yon  havoiH  \ 
you  roantn't  say  manrelotw.**    Tbe  sAit  i 
or  Qurm*9  ntJtfniiatti^  Is  atK»  dnifva  far  ih 
environs  uf  iemplca,  ptrhapa  livoaose  of  \u 
'  den>>^  foUft!^.  and  f^amitl4lc9  of  Its 
I  a'-  ■  ■  v<tJL    The  1 

/o/ttf— also  cailed  the  mti6mAaiT4srm,  I 
the  rtdcsnblaiicw  of  its  travcLt  to  thr  f<rm  i 
that  name — Is  also  i 

at  the  focrt  of  the  ^t*-*"  tfi 

pie  at  ICamakura  n 

The  Japanesa  ooii^innmi  uu*  ainu  rc»  jM 
tree  at  reliffioiis  fratitala.     And  is  i 

Jn: 

h..: 

Jff  tn  (h«  >*-- 

into   the    rr>isim  m    Cjiom^  rt%vimii 

Vicldji  thr  JiiTiUr.''^    •acr<,       Tl.Vr    t!lr 


popvL^in  msaEzZAST, 
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ipd  tvc!iit7<thlftl  jear  of  Rome.  It  li  aAm 
(ooog  the  Degroc9  of  the  Gutncft 
L  ftod  la  Pvmla,  Tb«  tdi^ii  «4d  to  ilrif  e 
Ibt  pmjir  loto  tbo  body  of  thi*  idol,  the 
1^,  thtf  itcfvtuiot  »od  wunliipcd  trvc; 
and  a  form  of  iho  pfmctloe  suirirca  in  Briu 
Unj,  when  MlnU*  iitatucii  ha?e  repUoeil 
primiliire  Idoln,  and  wom«iii*Ji  piim  do  dulj 
for  oallM.  About  »\%  milt»  weittof  Tokio,  lU 
tliba'iihi,    In  tiict  itiimp  of  an  old  jc-troe 

pniot  that  It*  fame  mn-^t  W  HuriiaM^ing,  Mor- 
Miti  of  llM  decayed  wood  ans  sold  to  those 
who  hare  gn»irn  nwir?  of  ihclr  Iofm.  The 
force  of  the  remedy  l'i<^  >d  ^^*^  appliCAiion 
.  ol  it.  ThK  tinder  ii  boiled,  the  danitk:!  U 
to  drink  of  the  cbarm  unaware*,  and 
umediaiHy  <*he  p>&*  her  way^  and  leataa 
her  chartncr  to  ulng  "  Jor  go  wlih  her  l  *'  The 
b«nehc«  of  ipindicf  which  grow  on  the  great 
bcijieea  or  tuntorn  of  the  tMra^maiMu  ( PinuM 
Thun^fTffii)  are  atJU  rrtprod  a*  the  ne^U  or 
la|f»  of  the  TVn^yy,  or  hrarenly  dog,  which 
inhabits  mountains  or  lonely  tpots,  haa  a 
kng  iDfytit,  two  dawt  on  each  ft>ol  aittl 
hand,  and  «  pair  of  wings. 

frtltrtlTf  fhaniJi.^'Channi  agatnat  al- 
moat  anj  of  the  tll«  and  dantcert  of  11  fe  can 
bt  obtained  in  Hurmah  from  Iho  Ouddhiat 
pri«ita,  for  a  tritlinf(  consideration.     One  of 
ttott  Witfe  Men  will  furnUh  a  charm  war* 
nuited  to  firoteot  Uio  wearer  agauiMi  behig 
iibiyt,  tw  ft?e  or  tls  nipoes  (between  two  and 
Ihrva  doltart)*    One  of  the^N)  charms  ob- 
taiofd  hj  an  Englt^h  oflicer^  oonAinU.d  of  a 
tlof  flgnni  of  Gaudama,  in  a  fitting  poatnre, 
not  mneh  exceeding  n  targp  pea  tn  «izc^  earrird 
In  Ivorj.     In  onh^r  to  beoame  proof  (i]^in«t 
tword-wottndu,  a  medicine  made  by  tho  prkrvt 
matt  be  eatcxL     A  apcdmeiu  of  this  ttic*iU 
cine  i«iembled  In  appearanoe  and 
leavM  or  bark  flnvly  powdered*     < 
otftwr  purpeaet  oon«i*i  of  criHoos  ih 
teltooed  <m  ▼mrioii*  parU  of  the  httfwi 
ihoftldera;  alao  of  blu  of  iirorr,  filrtr,  iead« 
hdaerlbod  with   lua^c   speib,  {n«.^re.-,i 
r  tlttf  *ltSo.     Thi«  BurmanV  faith  in 
U  Terr  d^-  ■     •    "   »nd  (n  apii*-  m 
^__^  _   !  and  pal'  rf  ihrir  fallibil^ 

ll^lttdoea   not    *ri'n^    ti»    io-n     r.i.nn4..T|r,>   h, 

th^macical  pro|ifmii«.     Th.'   i<.::>,r-l   i,... 
kbMelf  la  .^ 

fOM  for  t})>   .  .u  i'< 


t«et  him.  Ifoldcra  of  (pm  eharma  ajsert  eoti^ 
flilentiy  that  a  gun  Aiod  at  tiiem  will  not  go 
oflf»  or  will  burnt,  but  tiiritr  fatUi  4*  not  aa 
atitmg  that  they  will  oonaaat  lo  wa  «sp«rl* 
mental  ie«t. 

Ilr.  HiuvtH  Gr60Alaid  fitpHUlM. — 

Dr*  Frithlof  Kanaen  haa  ioceciiafnllr  aoiiom. 
pU«hed  the  eipcrimcnt  which  we  de»cnbod 
•ev«tral  months  ago  aa  aliout  to  Lie  undeN 
taken,  of  ertie^big  Ur^vnlaiid  from  the  aatft^ 
cm  to  the  weatiirn  oidet  nad  anieed  at  Godt<^ 
haab  on  tiio  Sd  of  OcUdM^r  hut.  The  partj 
iMtl  i4ome  itiflioiiliy,  owlfi<*  to  a  nonthrt-ly 
ilrlft  lu  which  they  w^'n;  cattglit,  in  making 
a  landing  on  the  cflatem  coant  lu  far  north 
M  tliey  deatred,  but  tinally  nuu^ted  to  croaa 
the  inland  iwfrom  Uudarik,  latitude  <S4^  SO', 
on  the  lAth  of  Augnat.  A  course  waa  at  firtt 
•et  toward  the  northwest  for  Chriatiaitsliaab^ 
in  DtAoo  Bay;  but  much  time  being  loat 
through  fl«fere  Qonberty  anow-etonua,  Dr« 
Kanjien  waa  oompelled  to  turn  to  the  Wiit- 
ward  for  the  nearer  acttknieiit  of  Godt- 
baab,  Th4>  weatem  coaal  vaa  roaehed  after 
forty -ail  day»*  traveling,  the  dUtanoe  from 
the  point  of  dtfpiirture  being  S^n  geogrmt^iU 
call  mih<f.  For  ^v^^ral  week*  the  eiplorew 
were  at  an  altitude  of  more  than  9,000  foet 
above  ecadevel,  atitl  tnffer«*d  from  enow. 
atnnna  and  looae  tnow,  ^nd  a  trmperatim  of 
iHttwe*^  40*  and  SO*  below  frecalng.  Aa 
the  laat  Danlab  ihip  of  tbe  eeatoii  wta  noi 
aide  lo  wait  for  Ibem  to  be  cmbatltcd  upon 
it,  the  |wrty  will  have  to  epoid  th«  wUllflr 
In  Gotlthaab. 

Unctvtty  9f  Pr«fiM«lMjil  ■§!*— Th« 

txiniparatire  lontrevity  of  pnife^aional  man 

may  be  aj.^ounted  for  by  reftretioe  to  tli9 

ftK^pittmnlly    r«vcinitilii   ccmdltlciiii    iifid«r 

tiAo  who  i«  III 

(imsr  the  itii» 

'■*  nf  ib(»  nioTTow^  and  the  mian  wbo 

a  fortune  and  retired  ii,  nnlcM*  lio 

has  eujti  fated  a  hobby,  a  prey  to  InaoiUao, 

II.., I  \i,.Ku.  I.,  f,y,|  iiuii  ^  iiM  no  longer  a 

■n  thff  world,  the  profrMlonal 

umn  in  '  ^   irrii^il  wh«t  lie  cwn  tlo,  and 

haa  afijii  f  to  a  career  f<if  whic^h 

-     ■  '       ■     Ma 

i  liyaiciaii  ooui* 


^^M          bftta,  ftnd  the  pai^oti  nrrargoA,    If  he  is  ocAj 
^^H          moderately  Huceessrui,  Uia  earning,  though 

jiJSlY  UJS    M  W^%  JF  /f  Xr  .1  «            ^^^^^^^^H 

l>r    TfiinTjiJi- 

1  I'ni.TrUl  «.i  i^  aitbatsB/ek  llul 

^^H           BomU,  are  safe,  and  he  maj  hope  that  bi» 

■•■'tttM^  HiialliPi^ 

^^H          future  will  be  as  happj  a^  hk  past.     His 

feriiK'uL,  \h 

1  atrper^inQ*  ifl 

^^H          occupatloU)  meanwhile,  brings  him  eoiisitK 

Itnlinn  mil" 

s«  •  ttwie  f^«4| 

^^H           erulion  and  intelligcm  surroundings,  aad  In 

^ 

^^H          Ufc  is  fairly  and  pleasantlr  varied.     The-' 

^^J 

^^1          thiAga  aU  oontrihute  to  length  of  life. 

a 

't'  |/)'j;i->ii,  li.'.  tiriur   aaap<t»l  ^B 

H                        NOTES. 

"'   '*  iTtirJ 

^^H               TffE  seventh  annual  mcetittg  of  the  Ameri- 

tt 

iSn'fS 

^^H           can  Forei^lry  Congress  was  held  at  Atlanta^ 

(>■ 

''1T<CQ     [L«      ■    PfVllliVfl 

^^M           Ga,,   Decembtir  5,6,  and   7,  ISSR     Pa(^K*rK 

h. 

^  In  wliM  AiMM 

^^H           and  addresses  on  various  subjects  pertincat 

aU„  :,  -,.,Ui:- 

:_„_■!.                        ^^M 

^^H           to   forestry  in   America   were  pivcn,      Tlio 

^^^^1 

^^H           Centres?  has  for  it^i  object  the  creation  of  a 

^rnoaw 

flAntht   attt   irifiAt   ^*'*^nr'^^^l 

^^H          public  t^ontiment  in  favor  of  a  morr  rattou^ 

CI"'-  ■*    ■ 

*^^B 

^^H           trtfatnicnlof  our  foreat  resource*,     h  is  pro- 

t'i. 

•*•  •^I^B 

^^H           poMcd  to  rat!U*  a  fund  of  ten  (hoitiiand  do)* 

ci;.i-    M 

"^*UlM^ 

^^H            ars  for  carrying  on  the  work  of  tlie  Con- 

(iOOr  -  ^  .1 !  J    I. 

^i'^ 

^^H           gte^^,   '  ■'    '-'  itiu^  life- mem bonship*  of  one 

t^flt'CtrU     t-V 

-  for 

^^H          bund                    ciiLh.     The  naanugement  of 

the  worde; 

fur   (1                                                rapij 

^^H          the  1                  itid  la  to  be  in  the  hands  of 

idly  eWf?rft^! 

,  m  • '                                      r^^TTi^M 

^^V          the  aut»scriber^  to  it,  who  will  be  tcoowu  as 

opon   1^ 

■  -„piraiurj  finM 

^^H           patrons. 

tiona  u 
to  ^ 

I  Its  &TW  BOl  ahlH 

^^H                The  programme  for  the  H^eonl  trientdal 

0; 

i«^  itic  ««2dra^| 

^^H           aes.'^ion  of  the  International  Cungrcas  of  Qj- 

ti'. 

-^if^i>««afl 

^^H           drolo^ry  and  Climatology^  which  i*  to  be  held 

ti' 

tooit  oil  tbe  ^^^1 

^^m           in  Padi^  in  Oetober,  1889,  tncludi^  que<4tion8 

|f 

jrantairrnttf  lol^^H 

^^H           opof)  5cit  ntilk'  hydrologr,  medical  t^ydrolfigy, 

Jt 

♦^t***ffM 

^^H           afid   climatoiogy.     The   tneR)bor»hi'p   foe   Is 

L':-  , 

,^1^  of  M^l 

^^^1          twelve  f rancs« 

ti" 

^tH-n  rvpii  vfl 

^^H                AccoRPiNo  to  Mr.  Thomas  T.  P*  Bruce 

ri; 

d^inirplMiw    ■ 

^^H           Warren,  the  better  descriptions  of  indiu-mb- 

Paor.  iL  J.  \\                                     i^n^d 

^^^B           her,  which  are  obuiined  from  Bm?il  ttnd  Oen- 

nif>br  ^\  \\\i 

Tn^                                        '^^'fl 

^^^1           tml  Ainerioa,  are  now  90  - 

rii^l 

^^^^          er  for  the  markets  of  Uu; 

'*^9 

^^^^^H     <                tliat  the  nritish  uu 

u  tnenta/^  I»im»1o4m  nr  hkisrta 

^^^^^H                      '>f  the  industry.     V'u 

^^^^H    1.-^.    .,:3  at  rar4  that  they  hu 

^^V         the  run  of  the  market  for  the  raw  arocic 

n  i 

IIWIJ  tfftfj 

^^H           tliere,  so  that  British  customers  have  often 

tJ  h  ' 

H 

^^H          to  take  what   would   not  pass  inuxter  fut 

^^H                Du.  Lrnn'To  Wolf  relnt^A  that  whilf^  11 

•i^H 

^^H          natives  of  Africii  usually  meet  the  white  nay 

'^^^1 

^^^m          with  MiMpicicm  nml  ho.«tiUty,  the  Baluha  pri> 

l»i&s  r 

i^^H 

^^^B           plo  at  onoe  Rhowcil  his  pat'tv  a  blind,  child* 
^^^H          like  cHuifi] 

and   *^  1 

>J^^H 

^^^H 

^^H           mer  dccc 

•^1 

^^^^        VUH^ 

1^1 

^^^H    •■' 

Htr  ^^1m^                  -^H 

^^^H  - 

,  ("41^1 

^           \*iii  ritM>.  Ami  clii-fM  will  return  to  ti*ui*l  UMSU^ 

i' 

TO  «w  hca^f^l 

^^H          morphofted  after  death. 

ai' 

«  i«^P«M 

^^H                Mr.  PaocTTori  left  tho  mauuMcript  of  hh 

a^" 

tv<iina.                       fl 

^^H            **0M  and   New    A.-tinriuiuv  "  In    n   rn.in'   ad    1 

rt-TTart;.  -  1     «riufl 

^^H           vuuecd  leitate  tli 

^ 

^^^L        tioQ  hai  b<'f*n 

J 

^^^^^^Tard,  who  r                              H^n^Uij  ^d  tius  , 

\>, 

W|| 

^^^HBoyal  AjFtt 

or 

_l 

irOTES. 


f«9 


i  wtA  luiferlfiR  much  pftin, 


A  piece,  fix 


was  secured 
tnan^s  arm,  • 

ihi<*  n<*rve  t<^i 

i  the 

fiiaiiic»lji»n.      \n 
of  two  motitb«» 

mt.  Wiiliiim  Polo,  of   Um 
EiigiiMN7n»»  fttii]   will   iOc>n 

ha; 

publ 

•♦hod   in 

If  I,  PnoeroA'*  "  Knowlcdiyo  '*  will  he  car* 

tM  ot'  *"  ^" ''^  ^^'   "    '"  ■"  ^'  (^,Lon* 

4oil|  »''  ^vith  more 

■fi»co  .  ctc.»  lint] 

tr  I  ji^ical  ttiid 


A  ITRW  molf'^lko  mumftidl,  faand  m  South 
Aii»tnitl^.  I*  di'^orHMMl  hj  K,  C,  SUrtinjJt,  of 
the  ttt:  ui|c.     It  lA  A  i^nitiiid- 

Imrrou  I  JtHlr  -fMnf»wlittt  likr 


n»l>ccu.     It  U  n 

no  fUlbl«  ojr«,  hui  i»  '^riMik  jv 

tit  tMni  on  f«fl«»eUttg  thit  nklti 


f 


tteept  by  out  old  womtti  otiot. 

A  tfATTi  of  AmpJ^ro  w 
Lfont.  hin  nmtlrit  pbcc,  (>>^ 


It  ta  miiny 
long,  him 

•mT   -p.lt  to 
•1.:-   ':p'   OVO 

Ik  fur;  the 

■■(*   n(  the 

two 

]  P<K 

wttll 
luid 


Aoidotn^ 


of  ielcneei, 

Tvs  Ooplty  mrdat  of  Ih^  RnfMi  BociHv 
for  169$  wt«  pn*iioiit#<l  to  Prof.  Ilu&loy,  for 
lib  liiv«ttJ£»tltxKiH  Into  Ibe  inorphologj  imd 


vcrtobnto  snd  Inv 


K-rtobnitc  sni- 

__  i*ri»f,  Tiic* 

ct>i{U,  ftir   h;4  rt  AH4i%"ltv*  iu  *uUr    phytic*  ; 
toil  IJiiT  D«rr  mcdiil  to  Mr.  CnHjkoe,  for  his 
fCMArdicf  OD  thi'  electric  di»chai       ' 
YtiCtUL    RoTftl  in<^^al»  were  awanl 

nM,  tnd    [ 
OmmiM  Coti» 

ctl  tod  nptTiiftitrntiil  |*iij>4czi. 

IL  lUuuiarr  rtporU  ihtt  of  &,om  oon. 
fkU  la  fnam^  eiMnin«d  with  ro«y»cct  to 

llMlf   IttlriCt   of  llnmk^Uinr**    <}r    !rlt;litj  .itu-v. 
?t  p»»f  fWtlt  of  t.T 
tHIi  €»|  MMMim  M 

ql  oJifdiri  tgtltui  mur^  n  pi:r  ccut  oi 
IhitfMk  thtfptri,  ttcv,  ISH  ptr  oc&t  of  otft-nd 


en  ai^itxtft  the  perBon,  tnd  77  per  oi'nt  of 

«i».„..i. ..-  ».'.;Ttat  propcn-  *  -^  •   '"Mnkanb. 

Dcarlj  «>  Rmoog 

Lwcntj  u  ii!  tj,     Tbt 

.  <^«t  outiiLwrii  of  druukiinlk  i«itit«  from  rt^ 

.4  \ArhctX'  Mpiriid  ato   iiiu«t  Urgelj  oon* 

fiumod. 

An  elaborate  work  on  **  The  Viking  Ap/' 
by  II.  do  ChoiUu,  {»  Kiott  to  bo  publtiiuHL 
H  will   prfjffwt   the  uarh  hbtorr,  tna&Dera, 

t^ogUab^ 

the  ID* 

..,  ...^»..^r>  v«irtia,  ind 

n  tbe  mcitnt  StflM  tiiil 


Mexico  a(rordi»  a  citrioa«  extaipit  of  the 
dcmoralizaUon  which  irrmtlootl  laiiirii  work. 
To  preheat  bribery,  the  law  impotet  •  aj9* 
li'ti)  of  tines  a  lid  foifihurcs  of  which  the 
odtceri  dHecii  re  eatitlod  to 

hair     Forvi^]i  f^f^p<*  flnoa 

an  thoir  6n4  ooaaiji^unu  ;>  rtg, 

bccaiuic,  utileii  they  art?  lU 

they  tre  ^ery  buio  lo  uavr  iKiaao 
>vk  papem  which  the  ftharptoed  eyt 
.  littoinA  detoetivu  dan  Qa  upooita 
prtftext  for  tevyios  a  fiat.     Tbo  ibitQOtol  t 
coDJular  inroiee  li  equiralciit  (/>  the  fnfll» 
ttofi  of  double  dutiea,  and  thb  i'  '  va> 

Imii  In  pontlst^tlon*    "Imiifli':  ua- 

tSoti  "  '  htnl  by  final  rtslu^  ironi  U'U  to 

oti<  rotnt  on  tht  ottUotk  teoord* 

tng  w>  MM  ij^uiAFw  of  Ibe  offetiia. 

Thft  [ndlan  nynlrtm  of  wol^tl  UkI 


fu!<iiv^,  becituiic  uf 
iic4guatioiui  of  '> 
Ibt  iMnt  dtelu 

fof**nt    itAtidn. 


and  a   1^ 


uoa  dilleiVBl 

•"'T  beoaiiae 

1  to  dif . 

Art^de« 

)  at  dif* 

V  U  not 


NPi^marenotAx  iti, 

'.-  .    timce  4,9<X>  jSfnuL  ,  u     iiom 

oonitncniarate  with  the  Bombay  iiMittnd* 

4,  .!„  .^„].^,....  .rireiinjrof  tbt  Rant* 
UfN  ftritaiit,  lff<  84w1n 

Ciiu:  iTifd  ervdli  to  ihti 

and  flinii  for  a  lar;;^  propof* 

iirji  of  T  t   th(*  death-rate  of 

.   li  In 

Vicuna, 

Dr, 

m 

.^-^.  i^.. >. ^:..  -v-^.i>;* 

by  which  be  m(«tit,  aobalantiaUy,  the  art  of 
living  long. 

VVifii.t  tin*  fummorof  IdSBwit  nnni** 

»vTh  r«M.]  -Tfii!  tniu-t  in  tViu  riiitcil  Static  aiad 


0  Li^Uc^t  bcf^n}  aba«xi<u4  during 
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"  The  8ight-9eer*8  headache  **  is  the  name 
given  to  an  affliction  from  which  frequenters 
of  picture-galleries  and  muBcums  suffer.  It 
is  a  result  in  part  of  the  effort  of  the  mind 
consequent  upon  long-continued  observation, 
and  partly  of  the  muscular  strain  involved  in 
that  work  ;  but  is  chiefly  produced — in  suf- 
ferers who  are  burdened  with  catalogues — 
by  the  frequent  movement  of  the  eye  from 
the  book  to  the  object,  and  the  incessantly 
repeated  readjustments  of  the  focus  of  vision 
which  are  made  necessary  in  looking  now  at 
one,  now  at  the  other. 

The  advance  that  has  been  realized  in 
the  power  of  sanitation  is  exemplified,  ac- 
cording to  Mr.  £dwin  Chadwick^s  review,  in 
the  military  services  of  the  United  Kingdom. 
A  quarter  of  a  century  ago,  the  death-rate  in 
the  Guards  was  20  per  1,000 ;  it  is  now  6^ 
per  1,000.  The  dcath-rat«  in  the  home  army 
has  been  reduced  in  the  same  time  from  17 
to  8  per  1,000.  In  the  Indian  army  the  old 
death-rate  was  60  per  1,000;  from  1879  to 
1884  it  was  reduced  to  2i»  per  1,000;  and  it 
is  now  about  14  per  1,000.  In  the  six  years 
from  1879  to  1884,  the  aggregate  saving 
was  16,910  lives,  the  money  value  of  which 
is  estimated  at  £1,691,000. 

General  Pitt  Rivkrs  has  remarked  that 
the  difference  in  results  caused  by  different 
methods  of  estimating  the  same  skeleton  by 
the  most  famous  English  physical  anthro- 
pologist is  not  less  than  four  inches.  Dr. 
r>eddoe  proposes  as  a  rule  to  add  to  thrice 
the  length  of  the  femur  in  inches  13  inches, 
and  one  half  of  any  excess  over  19  inches 
in  the  case  of  a  man,  reading  12^  and  17^^ 
in  the  case  of  a  woman. 

A  FAVORABLE  report  was  given  of  the 
growth  and  prospects  of  the  Bridgeport 
(Conn.)  Scientific  Society  at  the  opening  of 
the  lecture  course  of  1888-'89.  The  society 
puts  actual  work  and  investigation  by  ita 
members  foremost  among  its  objects,  while 
the  lectures  are  a  secondary  consideration. 
It  is  a'oout  to  be  endowed  with  a  permanent 
home  through  tlic  liberality  of  Mr.  P.  T.  Bar- 
nura.  Mr.  Bamuni  made  the  opening  ad- 
dress of  the  fieapon*8  lectures,  and  having 
spoken'of  the  benefits  which  science  has  con- 
ferred upon  mankind,  urged  prompt  and  full 
recognition  of  the  city's  benefactors. 

The  orijdn  of  the  experimental  farm  at 
Rothainsttad  is  attributed  in  the  "Pall  3Iall 
(Jazeltc  "  to  a  remark  made  to  Mr.  Lawes  by 
Lord  Dacre  to  the  off'cct  that  bones  used  as 
manure  produced  excellent  results  on  one 
farm,  while  on  another  they  were  compara- 
tively useless.  This  led  to  the  institution  of 
experiments  w  th  different  fertilizers.  Sir 
John  Lawes  is  arranging  to  put  his  laborato- 
ry and  the  land  on  which  the  experiments 
have  been  made,  with  £100,000  as  an  en- 
dowment, into  the  hands  of  trustees  to  be 
Appointed  by  the  Royal  and  two  other  socie- 


ties. Thus  there  will  be  no  end  or  intemip. 
tion  to  the  work  after  the  death  of  Dr.  GiU 
bert  and  himself. 

Specimens  of  what  may  prove  to  be  a 
new  species  of  chimpanzee  have  been  attract- 
ing attention  at  the  London  Zoological  Soci- 
ety's gardens.  They  are  characterized  by 
being  bald-headed — are  possibly  identiral 
with  M.  Du  Chaillu's  Troglodyta  cainu— 
and  the  name  AntkrcpojAtkenu  calnu  has 
been  provisionally  given  them.  Living  spe- 
cimens of  all  the  three  known  anthropoid  apes 
may  now  be  seen  at  the  8ociety*8  houses. 

An  expedition  is  projected  in  Norway  to 
be  dispatched  in  the  summer  of  1S9<|  in  in 
attempt  to  reach  the  north  pole  by  way  of 
Frans-Josef  Land.  The  leadership  of  it  is 
to  be  offered  to  Dr.  Nansen. 

The  crater  lakes  of  the  volcanic  Kfel  have 
been  found  by  Dr.  Otto  Zacharias  to  be  in- 
habited by  numerous  species  of  C}f^>*>da^ 
Daphnidce^  Badiolaria,  iiotim,  wator-mites. 
and  insect  larve.  The  largest  of  them,  the 
Laacher  See,  which  is  about  seven  miles  in 
circumference,  contains  a  special  fauna. 

Parts  of  the  monument  that  was  erected 
in  London  by  Sir  Christopher  Wren,  to  com- 
memorate the  Great  Fire,  are  showing  ^i<niei 
of  decay.  The  limestone  of  which  it  is  built 
is  acted'  upon  by  the  acids  of  the  London  it- 
mosphere — an  agency  which  had  no  percep- 
tible existence  in  Wren's  lime,  but  is  bocoai- 
ing  more  and  more  obvious  in  large  d'Je.^ 
and  manufacturing  towns. 


OBITUARY  NOTES. 

Prof.  Richard  Vine  Tuson,  of  the  Roytl 
Veterinary  College,  London,  died  OttobLT 
81,  1888.  He  had  been  Professor  of  Chom- 
istry  in  the  institution  named  for  more  than 
twenty  years ;  was  a  **  thorough  chemist  and 
able  teacher  and  experimenter  '* ;  and  v«j» 
the  author  of  various  scientific  papers,  and 
editor  of  the  new  edition  of  Coolcy*s  "  Dic- 
tionary of  Receipts.*' 

Dr.  Peter  Griess,  a  British  chemist.  ^v>\ 
at  Bournemouth,  September  6th.  He  wa^ 
best  known  as  the  discoverer  of  those  re- 
markable substances,  the  diazo-compounds. 

Dr.  Nathan  Allen,  of  Lou  ell.  Vast., 

a  physician  and  medical  writer  well  known 

to  readers  of  the  '*  Monthly,**  died  on  the 

1st  day  of  January,  from  the  effects  of  a 

fall  down-stairs  resulting  in  oodcus^iod  of 

!  the  brain.    He  was  distinguished  as  a  spe- 

I  cialist  in  the  subjects  of  physical  cultniv 

and  degeneracy,  insanity  and  state  medkinr, 

;  hereditv,  hvgiene,  ednoatton,  intenpcfaMi^ 

I  and  the  family  institotioa,  and  paitiedKtr 

I  of  the  falling  off  In  tba 

native  New  England  f 

jects  he  publubed 

and  nnmerons  shorter  i 


4- 


CH  ^^ 


rl848,  from  the  town  of  Hydovillo,  New  York,  came  the  some- 
what t^tariling  di«covory  thtit  cortain  knocking^,  tho  source  of 
^i  :  .1.  ]  .  1  ,.  *  ^i(xl  the  liou«t>lioId  of  uiio  of  its*  ro«idunt«^  nocmed 
to  fifuidod  and  ready  to  appwir  at  cull,    Communi- 

Cftitun  WI18  establi«liod  by  a^eeiiig  thtit  ono  rap  should  mi^an 
•'no/' and  tliToo  rapH^*yea";  to  which  was  afterward  added  the 
device  of  calling  off  the  alphabet  and  noting  at  which  letters  the 
rape  occurred ;  in  this  way  the  rapper  revcjaled  himself  a»  the 
spirit  of  a  mnnlered  peddler.  Within  five  years  the  news  of  this 
simple  and  childish  invention  had  called  into  existence  thoui^ands 
of  si*i  liail  develop«^*d  ^  i  through 

whoit    ^  ^    t.^  the  manifestMT  amas8ed 

m  TMt  store  of  strange  t©»timony,  and  the  movement  had  become 
%v-      '*      *  '     *  ■     ■  >o,  in  spitu  of  the  fai*t  that,  it]  '   ""     '  •♦ 

p«  ^  [ring  in  tliu  presence  of  these  Fi>  A  * 

*  flbot  this  &Hiel#  WM  vrritt«ii«  Mirg&rol  fim  (now  If  n.  Kiii«)  sad  KitU  Fox  (now 

Ufi*  J^ck«fi)  \ukti»  pnbHoJj  conrpiiMxi  ihAt  th«  rmpf  to  which  thffj  is  ^fldran  pive  Hs« 

produced  hj  dUloeRtloiit  of  th#  toon.    Th^y  hftr«  publicly  %\%xmjk  thr  method  of  tMr 

ami  tfeem  e^moKtlj  doitirfma  of  reUinling  lh«  growth  of  th*  tiior^Tn«nl  to  which 

thcf  ito  tmltttencioo&Df  gAve  Hm^    T1m»j  plead  for  our  mcrcx,  on  the  groiinil  Umt  t)i»  in(i?t> 

«ft«  iilarU*fJ  whon  thej  wtt%  too  yotmg  to  ipprtcUte  whnt  was  being  done,  uml  Ihsl, 

tiiey  reailisicd  the  fraud  and  th«  «nooiini£omfTtt  th^y  wore  roedrlug,  tt  was  t€x»  Um  or 

IM  ififlaili  to  rotraol.    It  U  «  pH;  that  thb  eoufi^Mttm  coinoi  io  tatCi  and  the  inort  i(\ 

that  U  has  b^«iD  made  trndcr  atich  Btnaatlooal  iurfoutidtog*.    Hod  iho 

^li«^  In  llio  hand*  of  %  ie«p#etable  adcoitlfic  bodT,  to^^h  aa  the  Scjhefi  oommiialmi,  a 

I\m§thD%  aerrloo  to  mmV  tlut  QOtie  the  t^aa  U  It  prop«r  to 

I  tt<m  Ihla  ooafcaaiott  ^  ^Ung  lar«cl%^lo«t,  uid  a  chanM- 

c  Iprottf  of  iht  mofil  laioi  tu  whioh  tii«  gmo*  of  Ihii  growtli  ware  laJd  iod  hart 
t 
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were  satiFi,  .'le  lo  i  .  iiAi 

tion  and  n  -         _:  ut,  and  p-       ,  ^nts,  i 

raps  failing  to  occur  when  tlie  Fox  sisters  were  placed  in  a  p 

tion  in  which  the  levera^  necessary  for  this  ar''    ^ 

them  and  being  perfectly  repeat^d^  at  will,  by  a  . 

the  same  peculiarity.    To-day  spiritualists  count  their  i»filic 

by  millions.    In  1807  there  were  estimated  to  bo  t)"- -*^ * -• 

America.     They  publish  about  one  hundred  j« 
from  all  parts  of  the  world  (twenty-six  of  them  : 

ica),   and    the    manifestations   have  increased   u.   .  .    .. 

variety.    Spirit-forms  are  seen  and  hold  converse  ;  they  write 

slates  in  mysterious  ways,  they  move  r   ^  ' 

men ts,  send  flowers  and  messages,  tie  ki 

80  on ;  all,  however,  only  in  the  presence  of  *  mediuma" 

It  would  seem  self-evident  that  so  ni' 
should  not  be  accepted  without  the  most  ri^ 
after  every  attempt  to  explain  the  phenomena  by  laws  alre«i^] 
understood  had  failed,  would  recourse  be  had  to  a  suf 
origin,  and  only  when  the  truth  of  such  a  theory  had 
peatedly  verified  by  a  variety  of  evidence  would  it  be  defii 
accepted.    The  history  of  psychic  epidemics  shows  t<x>  ♦  -^  -  *  *-'  ^*  1 
any  such  logical  procedure  is  made  impossible  by  th* 
of  the  emotional  interest  with  which  such  movou»jiii»  uh 
spread.    There  is  always  a  large  class  of  jKrople  yonrnlfM'  fo 
possession  that  shall  be  mysterious  and  unshared  by  \ 
herd,  anxious  to  embrace  any  such  Bt  " 

as  spiritualism  advanced,  simply  becau 
novelty.    Such  persons  find  no  Batisfa4:;tioQ  in  In  mgt 

only  in  believing.    With  such  the  n^  it  began;  uut,  aa 

spread,  it  found  its  way  into  higher  <  ^eduing  thw  odhei 

ence  of  many  men  and  women  of  decided  culture  and  intnUisct 
acumen,  and  even  enrolling  in  its  r    ;-   -  '  -  -    -  ■ 

tives  of  the  world  of  learning.    Ti 
defied  investigation;   investigations  wei'e  fr» 
resulted,  according  to  the  ability.  i'"*'t-*'-'** 
ness  of  the  investigators,  about  j 
conversion.   The  conversions  v 
while  the  mediums  convicted  ui  ....u. ,.,.... 
successfully  continued  their  career.     A 
openly  announces  that  Slade  (perfaape  tl 
medium)  *'now  often  ehoats  with  aa  aln 
and  natvfM^  while  at  the  same  or  tho  next  m 


10  opinion  of  another  d  ■ 
Y  "i'proach  ita  study  Is  *'  an  oniirc  wuiuj^; 


THE  PSrCHOLOOr  OF  SFIRITUALISM. 

With  the  revival  of  interest  fostered  by  the  Society  for  Psychic 
Research,  the  invivstigation  of  spiritualistic  manifestations  has 
been  undertaken  with  more  of  a  scientific  appreciation  of  the 
problems  therein  involved ;  and  witliin  the  last  few  years  have 
appearfMl  tho  results  of  several  inquiries  that  deserve  to  register  a 
turning-poicit  in  the  career  of  this  mischievous  superstition  and 
to  liaHiton  thft  day  of  its  aban»l  t  by  all  sensible  men. 

Mr*  Henry  Seybert,  an  en  i  ic  spiritualist,  bequeathed  to 

the  University  of  Pennsylvania  a  sum  of  money^  on  the  condition 
that  this  university  should  appoint  a  commission  to  investigate* 
modL4rn  spiritualism.  This  commission  has  published  a  prelimi- 
nary report.*  They  began  with  an  entire  willingness  to  a^^cept 
any  conclusion  warranted  by  facts;  and  their  chairman,  Dr.  H,  H. 
Furaosa,  confessed  "  to  a  leaning  in  favor  of  the  substantial  truth 
of  spiritualism."  They  have  examined  many  of  the  most  famous 
mediums,  and  the  manifestations  that  have  contributed  most  to 
their  fame.  Their  verdict,  individually  and  collectively,  is  the 
Sti  irding  every  medium  with  whom  they  saw  anything 

lit  fjy:  gross ^  inffniiotuU  fratul  (hrotujhotU,    The  mediums 

were  treatmi  with  the  utmost  fairness  and  courtesy ;  their  con- 
dt  '  agreed  to  and  upheld;  every  one,  in  ettch  kind  of 

III  »,  was  either  caught  in  (ho  act  of  trickery,  or  the 

trick  was  repeated  and  exfvlained  by  one  of  the  commission.  This 
tf   '  08  far  to  justify  the  substitution  of  "trick**  for 

*'  1  >n/' of  *' senseless  cant'*  for  "spiritualistic  explana- 

tion/' of  "adroit  conjurer"  for  **  medium.*^  The  accumulative 
force  of  this  conclusion  can  only  be  appreciated  by  a  reading  of 
the  report  itself.  A  few  examples  of  the  kind  of  trickery  ex- 
posed must  here  sufBce.f 

Dr.  Blade,  whose  mediumship  has  convinced  many  of  the  most 

inent  believers  in  spiritualism,  including  the  famous  Zollner 
cof^riV4  provinces  communications  on  a  elat4>  held  beneath  a  tabk% 

^  ^  Pnttmlnaiy  Bepoft  of  ibe  OoniiniAiioii  A|»poiiited  b^  tbo  tr&lwnltj  of  Paoijl* 
fuili,  to  bifMl%ito  Modem  BplrittuUlitci,**  PhilMUilphla,  lUS?,  Uppincott,  pp.  IS9.  Tho 
OunNft  of  lh«  oommiHikRi  «ri  I  Dr.  WUliam  Pepper,  Dr.  Joieph  LdiSf,  Dr.  0.  E,  Kocnfg^ 
t99i.  It  1.  Thompson,  Prot  0.  S.  FuUertcio,  Dr.  IL  It  F^itdcm,  Mr,  ColcmMi  SeUeni,  Dr, 
J,  W.  W^  Dr.  a  a  Wwsrr,  tnd  Dr.  S.  Welr  MltchtlL 

f  U  l»  oftoib  e!«Iiiiod  thai,  whUe  mnfeeo^ry  purpoooi  otn  pipkin  IJkt  irtlfimn  of  pfo- 
CMiiOBftl  wtdlama,  th*  iEiABifi»iitAiioo«  of  prlrdt  BotfHnai  namkn  u  tlic  bol^irk  rif  fiiib. 
ft  b  teiblliit  IrM  tlifti  the  m^iho^J  of  isTttilgAtiof  priTtto  iiiukif«»tetioDs  anuf  bo  ft 
dUterma^  one,  wad  thii  jet  reniAiiiK  to  bo  doot  in  «  csrefoi  tJid  identUle  QMumer.  Tbt 
iHAoiiltj  liM  Alwftp  b«an  in  tbe  tmwIlUiigQeii  of  prlT«t«  modliaM  to  Appear  bcfort  exatoSiv 
fa^  bodiM.  It  munt  aliio  ba  ftiMmbefod  tbai  amaUmr  romtimiia,  oven  iibffo  tbcro  wu  no 
pound  for  tittplitkyti,  have  b«nt  tS|»oi«ti  at  fnutda  (wid^t  ^*  Sejbort  Etport,**  p.  122) ;  and  tho 
poidaii  for  doeaivii^  ao  obaracicriatic  of  h^fttoHoat  nalarea,  ti  ai  itroog  aa  the  greed  for 
i;mlii.    TIat  mibjit^  meriii  a  aoparvie  diaouaaioQ. 

t  tM  li  fthrsja  diod  m  eoa  of  Iba  trlmopba  of  aptrltitallaiiL  Am  oauall j  lold,  It  f«oda 
Ibti  •  Uiw  (Bdaaai  actontota,  tapedall j  fittod  to  tstiit%ial«  mtck  aitHwi»  wm 
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in  answer  to  questions  asked  lu  ^v^:ilu^  ur  >er 

openly  and  sometimes  in  folded  slips  of  paper.     1 

covered  that  the  character  of  this  writing  was  of  * 

long  messages  were  neatly  written,  with  the  Vs  c 

crossed,  and  often  produced  unasked,  or  not  in  di  to^ 

question ;  while  the  short  ones,  in  answer  to  <  j 

shortly  beforehand,  were  scrawly,  hardly  leg..  . 

written  without  the  aid  of  the  eye.    The  many 

ducing  the  short  writings  were  repeated  by  a  prolu^iuu;* 

digitateur  much  more  skillfully  than  by  Sladet.    The  con  i 

distinctly  saw  every  step  in  Slade's  method,  on  onct  oocaAtan 

another,  but  were  utterly  baffled  by  th-  '  "^      "!« 

Kellar),  who  subsequently  revealed  his  n 

The  long  messages  are  written  beforehand,  on  slat«5S  lo  be 

tuted  for  the  ones  given  him  at  a  favorable  opportunity* 

last  smnce  with  Dr.  Slade,  two  prepared  slates  were  rddttng  i 

a  table  behind  him,  and  Dr,  Fumess  kept  a  sharp  watch  nj 

these  slates.    *' Unfortunately,  it  was  too  sharp;  for  on©  bqc^^ 

the  medium  saw  me  looking  at  them.    It  waa  enouj^h.    That  d^ 

tected  look  prevented  the  revelation  of  those  • 

sages.    But  when  the  seance  wixs  over,  and 

receipt  for  his  money,  I  passed  round  behind  : 

these  slates  with  my  foot,  so  as  to  make  tht  ii  i  i  : 

the  writiag  on  one  of  them  waa  distinctly  r»jv.jalca. 

at  once  pushed  back  hb  chair,  snatched  the  alate«»  hut 

washed  them,  and  could  with  «V  "     '  "^  mi 

to  sign  the  receipt  for  the  i:  .    . 

This  is  not  the  first  time  that  Slade  has  been  exposed,  and  ii 

hoped  that  this  verdict  of  the  8eyl>ort  commisaion,  *'  fiaudi 

throughout/^  will  be  suflBcie^nt  to  make  further  exposfure  nnnf 

sary.* 

Another  medium,  Mrs.  Patterson,  givt^L-.  u 
formance.    Dn  Knerr  had  a  sitting  with  her, ai.  . 

of  ih«  siipeni&tunl  origin  of  SlAdo^i  por£oniiAiio«a,  snd  awi  ol  Uk<rlr  number  (Z<VltD«r)  j 
tho  theoiy  of  their  eqilanatlda  hi  lutrmony  witli  ihe  m^timnm^ail  iioit«iii  «f  fh%  j 
dimcMion  of  ep^cc     Prof.  0.  R  FuUcrtoit,  lUc  eccnrtary  of  ihn  Sf^bcft 
ixit^Ticwed  Zdnnet^s  aiitoeititeft,  &nd  fi&dB  tSiAi,  **o?  i   eniiiuni  mm  wham\ 

biire  mikde  Ibmoua  the  iiiTestigAtJcm,  there  Is  roaion  l  uc,  ESUmfr^  wbp  oI  i 

f»lnJ  At  the  tune,  and  anxioas  for  an  expefinoeittal  d<a»uii»ir«tloA  of  nn  %)xmAf  i 
h?potb4.«ii  (the  fonitb  ilimenalon  ol  spa^o) ;  anoUier,  Ftthmtr^  wm  pnnl>  btlnii,  tJi4  Uiir 
tx*OAttBe  of  Z^^Uner'B  obaerTaUona ;  n  thinly  S^Krihner,  wn*  alio  nlBkted  with  dif ooirc  i 
•tid  not  endrelj  antlafled  in  bis  own  mind  a»  to  the  tih^^tiuaitBa ;  and  a  fiarii.  TH ,' 
•dtwiosd  In  ag«,  and  did  not  eren  rceognUc  th^  •  of  U«  «^ 

ai^yiliSng  al>out  oon]urin|?,  and,  dcservetfly  hon^  '^'"  -*- 

^thnj  w«>ri)  certainly  not  fitted  to  comp*^to  ¥ 

r,..*k  ..  ^  .._v-_  ..I  .1  _   :<imniUaion  {lAr.  K.o^r. 
op^rmtkmi  appear  i' 
"^j  cin^ii.i5.\it«,\Vv  ui\U  I  am  iitofii-l    '  ' 


TffE  PSrcnOLOOY  OF  SFZBTTnATTS;yf, 


7H 


tiT  li  pirson  so  an  to  reflect  whatefe?  wan  ;^< mg  on  bonc^ath 

I  .^%     **  III  the  mirror  I  beheld  a  band  ,  .  ,  sttmlthily  insert 

its  fingers  between  the  leaves  of  the  slate,  take  out  the  little  slip 
(containing  the  qnestion),  unfold  and  again  fold  it,  grasp  the  little 
pencil  *  .  .  and  with  rapid  but  nfnseless  motion  .  ,  ,  write  across 
the  slate  from  loft  to  right  a  few  lines ;  then  the  k^ves  of  the  slate 
_were  closed,  the  Httle  pencil  laid  on  the  top/'  and  the  spirits  in- 
roked  to  please  send  a  message. 

Is  it  necessary  to  continue  the  catalogue  of  vulgar  deceit :  \<% 
tell  how  Dr.  Furnesa  sends  out  sealefl  letters  the  contents  of  which 
the  spirits  are  to  read  and  answer  without  opening,  and  finds  the 
eals  tAnii>ered  with  and  mucit  -  \  skill  used  to  conceal  the 

ime;  how  he  asks  the  same  41  of  various  mediums  and 
hopelessly  contradictory  answers;  how  he  detects  the 
form  of  the  nuwlium  in  her  assumed  materittliznf  '  "     ■    fho 

pirit  ready  t^^  answer  to  awy  and  every  name  li  ity^ 

from  •*  Olivia  "  of  "  The  Talking  Oak  **  to  Shakespeare ;  how  a  me- 
^dium  who  materializes  a  right  hand  while  apparently  holding  his 
BighborV  hand  with  both  his  own,  ia  shown  to  imitate  this  double 
rip  with  one  hand  and  do  the  hocus-pocus  with  the  other — in 
Jiort,  how  universal,  how  coarse,  how  degrading  this  fraud  is; 
kow  n:*adily  it  leaves  its  hiding-place  to  snatch  at  a  cunningly 
ed  bait,  until  it  becomes  ridiculous  ?  * 
Xiet  us  rather  tum  to  another  independent  investigation  pub- 
lished by  the  English  Society  for  Psychical  Research  (October, 
1880,  to  May*  I8H7).  The  great  KtJiclish  medium,  whose  perform- 
ftlnces  as  described  are  really  miraculous,  is  Englinton,and  his  spe- 
cialty is  slate-writing*  The  late  Prof,  H,  Carvill  I^ewis  (of  Phila- 
lelphia)  had  t^i'   '  vith   Engl  in  ton,  and  reprtrte*! 


le  sat  intently 


Englinton  for  an  hour,  and  n^ 


ap- 


pened ;  fmring  a  blank  s^nce,  he  pui*posely  diverted  his  attention* 
^The  moment  ho  looked  away,  the  mas."  -  v  1  }^^ 

mid  see  "  the  medium  look  down  intti  »ad 


i  b  hi*  MhWHy  U>  clf«ctrc,  And  at  tht  n^okloMiiesA  of  the  Hskx  whl^  bt  usamm  la  tht 

t»r«fiic«d  muinen    The  o&l?  reftson  of  oar  t»wln^  ady  MN»11«d  *  maaifetiMtaC 

r  Ibe  olfviimifAtunt,  ira«  b«c&ui»e  of  th«  r«ci  Cliat  itw  oociiinitt«e  bid  «gTo«d  in  idTsnci 

» bt  votlf^lf  ^Msifc,  And  to  aoQiiio«e«  In  ever;  oondicloo  impoied  ** 

Ust,  Sitlgwick,  fta  fthk  Epgliah  obMrrer,  dctcct«d  th«»  frAiiduIfitit  efa*r«el*f  of  HUite*g 

Rm?e«  from  %hf  V^frming.    Slie  pointa  oia  tire  Importetit  p^omidi  of  totiikloii: 

10  ili«trar!t  oii«*B  ftttention,  hh  fthraji  ifttans  ^  ^  ^  ^^ 

^latp,  Utc  ira^ti«  tod  fei)«tm)  cbifMter  of  tbt  oonmiuiiki^ 

tit  with  ooe^M  h&iifU  b  m  po^ltioo  ih^t  makct  tl  dUBaitt  to  look 

- ^    iv  ftnowmn-  two  aitierti  aI  a  Utu%" 

^wa§  ol  •>  ba*lao«f  retdiee  it«  dinaas  in  the  fact  (cuoimitiii' 

'P  4if.  ph"   '  •  ..<»44il  medram  had  ri^ltod  «  ptofeaeioiiftt  juggler,  uid, 

I  muitiijr  m»  mcrni  (0  '  -iHtry  of  medimm  far  Mtptmdmi  tJaJBWfiHi^^  kid  js«r- 
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in  the  directioa  of  the  slate.    I  now  quickly  tttmed  back  1117 

when  the  slate  was  brought  up  against  the  lable  with  a  a 

rap/'    He  repeated  the  man ceuvre,  with    ' 

the  writing  was  going  on  he  distinctly 

central  tendon  in  his  wrist  corresponding  to  tltat  made  bjr 

middle  finger  in  the  act  of  writing,    F    '  *  of  the  i&a 

don  was  simultaneously  accompanied    -  fa 

on  the  slate."    Agfiin,  for  the  answer  to  another  qu(»$tiati^  EngliD< 

ton  requires  the  use  of  a  dictionary,  and  leaves  the  room  for  a  min 

ute;  the  answer  is  then  written  just  as  it  is  given  in  Wol^iiir 

dictionary;  but,  unfortunately,  album ina  was  read  for  alu 

When  the  slate,  which  closes  with  a  spring,  ifi  to  he  closed,  Edj 

ton  suddenly  sneezes ;  when  tlie  writing  is  small  and  faint,  h 

struggles  until  he  gets  within  a  few  inches  of  it ;  a  poatagenitAJii; 

secretly  glued  across  the  two  leaves  of  the  douV*!*-  ^1  *t**  r.rv-VMnfn 

manifestations ;  a  double  fee  immediately  cau^ 

tations,  while  a  minute  before  such  were  <1 

owing  to  the  exhaustion  of  power ;  and  the  ^ 

is  identified  by  an  expert  as  that  of  Englintom* 

Mrs,  Heniy  Sidgwiek  records  her  e^ 
mns,  and  supports  the  same  verdict*    8: 
tect  the  exact  modus  operandi  of  the  medium » but  haa  mivur  m?vi 
anything  which  was  not  well  witliin  tli-    -  -  '    "^  ~  -'"  ^ig< 

gostive  of  conjuring,  and  mostly  of  no  i 

But  all  this  accounts  for  only  part  of  the  problem.    To  con 
vict  every  medium  of  fraud  is  not  a  complete  exphmatinn  x>f 
appearance  which  this  belief  now  presents.    It  rFmaiofi  to 
for  the  great  success  of  the  movement;  for  th' 
have  been  deceived  and  so  few  have  r»' ■l^'-  " 
why  we  are  to  believe  the  Seybert  c 
the  countless  miracle-mongers.    This  \ 
interesting  portion  of  the  problem,  aii-  .. 
successfully  treated  by  Mrs*  Sidgwiek,  Ifr,    ' 
Bavey,  of  the  English  S  "      T^      '  '    T' 

There  is  a  very  broji      , 
spiritualistic  siance  and  give  a  reliable  opinion  as 
what  he  or  she  has  seen  i^        '*     *  *  *   ^^    ~  ^ 

cially  in  this  country,  whei 
as  a  corollary  to  the  right  of  liberty,  does  this  notion  prevail* 

♦If  further  proof  be  re^^ln-'  ^i»  1 

fnortf  we  hart  it  to  Ids  ponvloti  ~  pmAn 

•ftd  iDitop8od  by  Mr.  Ifmlffson  (th*  mj 

kvid  for  Gujcimii  writini^  U  m  tittn^,  ' 


not  ctvdii 


1,  aad  XrJ 

!y  nm  en  tn  al 
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faet  probably  is,  that  moBt  such  claimanta  are  about  as  competent 
to  form  a  trustworthy  opinion  on  such  a  subject  as  they  are  to 
pronounce  upon  the  genuineness  of  a  Syriac  manuscript.  The 
tuatti^r  is  as  much  a  technical  acquisition  as  is  the  diagnos* 
tici^ting  of  a  disease*  It  is  not  at  all  to  the  discredit  of  the  observ- 
ig  pow»^rs  or  the  intellectual  acumen  of  any  om>,  to  ]•  '  vjd 
by  the  pi^rfurmances  of  a  conjurer,  and  the  same  holds  i :  i  he 

professional  part  of  mediumistio  phenomena**    Until  this  homely 
,  i  'utary  truth  is  impressed  with  all  its  ixin      '       e  upon  all 

i  1  ig  investigators^  there  is  little  hope  of  cli-  ^  lie  growth 

of  this  vast  superstition. f  You  believe  that  there  wili  be  an  eclipse 
of  the  mtx)n  when  the  astronomer  predicts  one,  not  because  you 
can  calculate  the  time  yourself,  or  even  understand  how  the  as* 
tronomer  does  it,  but  because  that  is  a  technical  acquisition  which 

*  ^  I  do  0^  think  ihAt  tht»  uopreparedfiAM  9AA  iQ0tefira(»7  of  nilad,  In  the  prattoci 
of  »  eoQlnrart  U  •  tlitng  of  wblcli  anjr  oim  wbo  la  iMl  funlUftr  wttb  tht?  ttickj  ilrva^y  Mod 
bo  tthofflfd.*"— ifi-.  ifoc^KM. 

KTfo  %,  ooQjvror  cad  bo  iioopliis»od  by  o  m^iilum*!  p«if onoone*  1/  ho  bave  oo  t ipotlonoo 
la  Uiir  ptiticular  kind  uf  ilci^i  of  band  required  for  ibo  tHok.  Tbi«  U  tbo  expcritfnoo  of 
Mr  UmjTf  Kellir,  He  nl  first  decUrrd  himself  uciAbla  to  cxpkln  ftl«t«-viitiug  «j  %  trick, 
iiut  now  cmn  repeat  the  prooc«B  In  %  ^ni^'txj  of  m%j%,  and  with  far  grcntcr  «kill  than  mo* 
HuoiL  Of  ooorM  tho  s|ilricimll»u  k<t<tp  vm  citltig  bti  formor  loiyaioQy,  otid  Ignoro  bit  obo]* 
Mmt  to  veipOOl  by  trickery  aujf  allcgiod  Bpiritualfilio  pbtaoiBOai  iritiMOiod  by  Um  tbfOO 

^  Tbo  Abof  6  ritm  ought,  porhap*,  to  bo  tnodlHod  icinoivbot  Tbor^  li  o  eloio  ol  tpfr- 
IlittltoUo  niAallOiiotknii,  to  bo  doooUod  by  irbkb  1o  o  nork  of  wooli  totftiibl  or  otfonj 
prv|udU3i^  To  thli  duA  btloog  tho  iiuilc!ri«lJs»tioii  of  departed  frivndo.  Do  theor  Dr» 
'  «s  writes  thus  I  ^  Again  and  ogalo  moi  hare  ted  round  tho  circles  the  matcrfanicd 
^yij  ;u  of  their  wivei  and  Introdnctd  them  to  each  f  l«itor  in  mm  ;  fathetn  hif«  taken  rotitid 
their  daughter*,  and  1  kmro  «een  widowM  iob  la  tiio  ami*  of  thdr  dead  havbandft.  *tntl^ 
^»ony  ffUi^  a»  thii  9t«|tgerB  tn«.  Uavis  t  been  mnittoa  with  color  blinditCM  T  11<*fore  tois, 
I  Car  10  I  ooa  dotod,  atanda  tho  very  medinsn  bonolf,  in  thape,  site,  form,  anri  feataro 
^Ui  a  lino,  ond  yet  cmo  after  another,  bonoot  noii  asd  wobdoo  at  my  tide,  wtihin  ton 
V  of  oaoh  other*  aA»crt  that  *hv  l«  tho  abooluto  oooitlorpart  af  their  nrartNit  aod 
\  frfand ;  ttay,  that  »ho  it  that  friend.  It  it  an  Incomprebeniible  to  no  la  the  aMcr- 
tiiat  Ibo  beoTens  are  green,  and  the  learca  of  the  treci  deep  blue*  Can  tt  be  tliat  thq 
Ikcflllj  ol  oboorfotloii  aod  oontpariaon  If  rare,  and  that  our  foatur«o  ato  really  ?agf»«  and 
ndity  to  our  boot  fHendi  f  It  li  that  the  modittm  exvitiMi  sooie  moamerio  infiucnce  on  hrr 
f iaiior«,  who  ar«  tl}»»  made  to  accept  the  f&rea  which  the  wills  tbimi  to  9«e  !  Or  ia  It,  aftor 
all,  only  the  dim  light  uid  a  fresh  Uluatratlan  of  Ja  nuil  tmtM  tn  thait  ton/  f^rtt  f  **  Add  to 
ifaU  the  confeaalon  of  an  ciponcd  medium,  Ur,  D.  P.  tlomc :  *'Thv  ftrvt  iiantv  |  beM,  aflof 
\§k  boeame  known  to  the  RocbcDtcr  p«»pl«i  that  I  wan  a  roodium,  a  gtsotUsnan  from  Chioigo 
ntaod  bio  dongliter  Llisio  In  me  after  I  had  oorcred  my  mall  aiowlinho  with  a  pioco 
fioab'ootorod  cloth,  and  twdncc^  the  tlao  of  my  faco  with  a  shawl  I  bad  pnrpo«cly  hong 
i  in  tbw  baek  of  the  4*ahlnrt.**    Ciwm  mh^ft  A\ff4*fpft%  friMiitn'm  of  a  etrdo  Ifiiitantiy  recog* 

iiffiinotL    Hart  io  miieh  of  thu 

r,  or  very  timplo,  to  be  deociTcd. 

I  (Mi  nf  manileatakioai  with  which  the  bettor  oiaat  of  ipliitoftUofio  boYo  kiit  to 

ia  otiioni  that  a  eeoTafolon  of  a  roal  ioveottgaior  bcgba  wUb  fo^  inol<flalbBi«> 

Thia  preying  tqioo  tbo  fotlbiga  of  «ixo|ik-n)lndod  folk  hi  ooo  of  Ibo  grootoil  loiadali 


J%9 


THE  POPULAR  SCIEXCB  MOSTELT. 


le  lias  learned  and  you  tave  not ;  and  so  wHh  a  thoiusisd 

md  more  humble  facts  of  daily  life.     Spiritu&lwm  (to  a  larg 

&xtent)  comes  under  the  same  category;  and  the  8*    "  <.immis* 

Bion,  and  these  other  observers  who  have  acquait:  luisdvi 

with  the  possibilities  of  conjuring  and  the  natxiraJ  history  of  do 
Lcoption,  who  by  their  training  :'     '  '  '      -^  '    tom- 

Pselves  as  competent  judges  of  h\  - 

these  persons  have  the  same  right  to  our  eon  resj 

IBS  a  body  of  chemists  or  physicians  on  a  qu*"siiou  wm,] 
f province.    It  is  not  fair  to  set  up  what  you  think  you  hr 

as  overthrowing  their  authority ;  even  if  you  are  an  xv 
^and  accurate  observer  who  has  weighed  the  probabi  1 

>bservations  being  vitiated  by  one  or  other  of  the  man;  

[error  in  such  observation,  it  is  only  a  small  fact,  though  uf  tk^une 
^even  that  should  be  registered. 

Whatever  of  seeming  dogmatism  there  is  in  this  view  it 
Ijnoved  by  the  experimental  demonstration  furnished  by  Uc 
|Hodg3on  and  Davey,  that  the  kind  and  amount  of  mJkl-obsiirTsttc 

ind  faulty  description  which  an  average  observer  will  introduc 
'into  the  account  of  a  performance  such  •<      ' 
^  amply  sufficient  to  account  for  the  diverge 

Df  the  performance  and  what  really  occurred.    The  success  of 
'large  class  of  tricks  depends  upon  '       ^     _    ^he  obser      *      *^ 

tion  from  the  points  of  real  imp  i  i  in  lejui 

draw  inferences  perfectly  valid  under  ordinary  cir 
f  entirely  wrong  in  the  particular  c^se.    It  mustl** 
jmembered  that  the  judging  powers  are  at  a  great  * 
I  observing  such  performances,  and  that  it  is  a  kind  of  j 
J  which  they  have  no  practice.    In  the  intercourse  of 
leertain  amount  of  good  faith  and  confidence  in  tho 
I  wardness  of  the  doings  of  others  prevents  us  ft 
Jclose  scrutiny  and  suspicion  here  necessary.     \\ - 

3f  our  neighbors  have  not  the  sharpness  to  deceivo  v^,  and  do : 
[live  on  tho  principle  of  the  li  ,  who  regiiida  everyone  li" 

shonest  until  he  has  proved  ii  honest^ 

Mr.  Davey  (who,  by  the  way,  was  at  one  time  deceived  almc 

Into  conversion  by  spiritualistic  plienomen;  '  ' 

conjurer,  and  repeats  the  slate- writing  p* 

EngUnton  with  at  lea.'it  equal  skilL    He  arran^ 
m  to  give  sittings  to  sev  -  '  V^^'        -  '   - 

iition  that  the  latter  send 

they  had  soon.     He  did  not  pose  as  a  medium  or  /i 
l^said  that  he  had  something  t  ^  -v  .,,.  ^  i.;.,i, 
as  best  thev  couhl,  and  v 
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ttitudeinhi     ^^       ^^  ^  — ^    -    v;  (however  r       ^  '   ^    '         s- 
ibilityofwu  rnatural,aii  at 

to  creiito  an  odjiuBtment  of  the  powers  of  observation  less  Utt^  to 
ietcM-'t  trickery  than  if  the  porfurmer  did  not  announce  himself 
the  (.fo-between  of  the  supernatural.  This  is  well  illustrate*!  in 
the  reports  i>f  Mr.  Davey-s  sitters,  for  a  few  friends  who  were  told 
bttforehand  that  they  were  to  witness  a  sleight-of-hand  perform- 
ance, or  were  strongly  led  to  believe  it  snch,  made  much  less  of 
marvel  of  the  performance  than  those  who  had  not  been  thus 
ilightenetL  It  remains  to  add  that  not  one  of  the  sitters  (and 
thoy  were  persons  of  decidedly  more  than  average  intelligence 
id  ability)  doiected  his  rnodiis  oj  *■    and  a  large  nnnilier 

>ncluded  that  trickery  was  utterly  ^fit  to  account  for  the 

manifestations. 

Mr.  Davey's  performaneea,  an  ch\srrfljf  <I  Ky  many  of  Iiis  sitt<»rs, 
like  the  descriptions  of  the  performaiu*  s  of  many  a  ni*  diuni,  aro 
marvelous  enough  to  demand  the  hypothesis  of  occmlt  agency: 
*'  Writing  upon  slates  locked  and  carefully  guarded  by  witnessea 
— ^writing  upon  slates  held  by  the  witnesses  firmly  against  the 
under  surface  of  the  table — writing  upon  slates  held  by  the  wit- 
nesses above  tlio  table — answers  to  questions  written  secretly  in 
locked  slates— correct  quotations  appearing  on  guarded  slates 
from  books  chosen  by  the  witnesses  at  random^  and  sometimes 
menUUly,  the  books  not  touched  by  the  'medium';  .  •  .  messages 
in  laugnagfm  unknown  to  the  *  medium/  including  a  message  in 
German,  for  which  only  a  mental  request  had  been  made,  and  a 
letter  in  Japanese  in  a  double  slate  locked  and  sealed  by  the  wit- 
umn^  etc.  And  yet,  though  '  autographic  *  fragments  of  pencil  were 
'heiird*  weaving  mysterious  messages  between  and  under  and 
over  slates,  and  fragments  of  chalk  were  seen  moving  about 
tinder  a  tumbler  placed  above  the  table  in  full  view,  none  of  the 
^tters  witnessed  that  bc^st  pi  mn,  Mr,  /XztY?/  >      '       •• 

It  must  not  Xm}  supposed  t  tTrors  of  mal-d<  ii  and 

lapse  of  memory  thus  committe<l  are  at  all  serious  in  themselves ; 
on  the  contrarj^  they  are  mostly  such  as  would  be  entirely  par- 
donable in  ordinary  matters.  Mr.  Hodgson  places  them  in  four 
clasaea.  In  the  first,  the  observer  interpolates  a  fact  which  really 
did  not  happen,  but  which  he  was  led  to  Wlieve  had  occurred. 
He  records  that  he  examined  the  slate,  when  he  really  did  not 
Or,  for  similar  causes*,  he  «*■  ^  one  st  ^  for  another 

p1fi«£it!v  Kl^eit;  he  says  he  i -\ ,.: i  the  slai    :   ,   ^itely,  when  he 

I  y  <lid  m  hastily.    Thirtlly.  he  may  transjmse  the  order  in 
^  *  '        '  '        ■  '  -   *      •  ,te 


iri^'iai*  bui  wiijcu  reaiiy 


which  fa«  was  carefully  led  to  consider 
'    mportant.    Such  slight  liipaes 
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as  these  are  suflBcient  to  make  a  marvel  of  a  cle%'« 

juring ;  add  to  this  the  increased  temptations  for 


!•  w\\e\f^£\ 


-fl 


fl 


forded  by  the  dim  light  and  mysterious 

Hum,  as  well  as  by  the  sympathetic  attitudi. 
the  wide  divergence  between  the  miraculous  narrfitivi<»^  of  \ 
ualists  and  the  homely  deceptions  which  they  oro  inu-iide 
describe  is  no  longer  a  mystery. 

The  conclusion  thus  experimenially  arrived  at  \ff  MessTS. 
Hodgson  and  Davey  is  corroborated  by  otl  *  ^  ' "    r 

witnessing  a  seance  that  was  simply  a  .s* 

most  glaringly  evident  tricks,  Mrs.  Sidgwick  was  exp6oR*ii  fo 
have  had  all  her  doubts  entirely  remove  ' ,  r  ;^  "  - 
what  she  had  seen  was  better  than  the  m 
**  Experiences  like  this  make  one  feel  how  mislea*  l 
of  some  completely  honest  witnesses  may  be;  i 
zations  in  Paris  were  those  which  the  Comte  de 
EHrman,  where  near  relatives  of  the  count  wer^ 
stantly  to  appear,  and  which  are  among  the  mu-, 
recorded  in  spiritualistic  literature.     And,  after  all,  it  apiJ< 
that  these  marvelous  siances  were  no  bettijr  than  this  mitefabi 
personation  by  Haxby," 

The  Seybert  commission  finds  that  *'  with  every  possible  desir? 
on  the  part  of  spiritualists  to  tell  the  ' 
nothing  but  the  truth,  concerning  in 

extremely  difficult  to  do  so.    Be  it  distinctly  un  that 

do  not  for  an  instant  impute  willful  pervr: 
that  we  mean  is  that,  for  two  reasons,  it  i> 
of  spiritualism  will  be,  by  believers  in  them,  inc'  and 

instifficiently  reported.    The  first  reason  is  to  h 
mental   condition   of  the  observer;  if  he  1^  e\ 
moved,  his  account  can  not  but  be  affect 
will  surely  be  distorted.    For  a  second  n^-.    ,,,  ; 
is  to  give  a  truthfnl  account  of  any  common, « 
rence.     The  difficulty  is  increased  a  huD*l 
would  tell  partakes  of  the  wonderful.     \    :-       _- 
scribe  a  juggler's  trick  ?    "VVho  would  hesitate  to  affirm  ibal  ( 
watch,  which  never  left  the  eye-sight  for         'i  ' 

by  the  juggler  on  an  anvil;  or  that  ah; 
before  our  eyes  ?    We  all  know  tlio  jug.  ^  not 

watch,  and  does  not  burn  the  hni  ''  ~  ^ 

closely  the  juggler's  right  hand.  - 
his  left.    The  one  minute  circumstance  has  b<* 
jiild  have  converted  the  trick  into  no-t-  *       ' 

fSame  in  the  accounts  of  the  mo^i  ^ 
9m*^ 
desire  a  eonepete  in3taac«^  -^^ 
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taut  detail.  Dr.  Fumess  will  snjjply  une.  CertAiii  highly  intelli- 
Ipmit  observers  describe  to  him  the  doiugs  of  a  Boston  medium : 
"  There  are  two  tables  in  the  room  of  Bmnc€^  at  one  of  which  sits 
the  meflium,  at  the  other  the  visitor.  The  vinitor  at  his  table 
writf8  hi»  question  in  pencil  at  the  top  of  a  long  slip  of  paper, 
and,  after  folding  over  several  times  the  portion  of  the  slip  on 
which  his  quostion  is  written,  gums  it  down  with  mucilage  and 
handu  it  to  the  medium^  who  tliereuixin  iilaces  on  the  folded  and 
t  'I  his  left  hand,  and  in  a  few  minutes  with  lag 

I  _,  !  .  !  Lsdown  answurw  Ui  the  concealed  que«tiuns ;  these 
answers  are  marveb  of  pertinency,  and  prove  beyond  a  cavil  the 
airvoyant  or  spiritual  powers  of  the  meclium.*'  Dr*  Fumeas 
nt  to  the  medium,  prepared  his  slip  of  paper  alx>ut  as  described, 
and  thus  continues :  "  As  soon  as  he  took  his  seat,  and  laid  the 
rip  on  his  table  bc^fore  him,  I  rose  and  approachcni  the  table  so 
to  keep  my  paper  still  in  sight ;  the  row  of  books  eniirely  inler' 
cepUd  my  view  of  U.  The  medium  instantly  motione<l  to  me  to 
return  to  my  seat,  and,  I  thinks  told  me  to  do  so.  I  obeyed^  and 
as  I  did  so  could  not  repress  a  profound  sigh.  Why  had  no  one 
ever  told  mo  of  that  row  of  books  ?  " 

Before  passing  sentence  one  must  hear  what  the  defendant  has 
to  say.  The  usual  defense  eonsists  in  claiming  that  the  conviction 
of  fraud  in  some  mediums  does  not  prove  the  absence  '  i  ue 

phenomena  in  others.  Some  even  claim,  as  we  s/iw,  u,.,„  ,:iud 
and  spirit  manifestations  can  go  hand  in  hand.  Furthermore, 
they  hold  that  the  conditions  for  success  demandcnl  by  the  me- 
diums, though  they  make  the  phenomena  resemble  a  juggler's 
performance,  are  perfectly  explicable  on  spiritualistic  grounds;, 
VV  V  '       ''  k  because  dark  is** lujgative," 

litions  are  most  faTOfuble  to 
c  t cation  ;  it  the  spirit  that  appears  resembles  the  medium, 

ilmv  i>  iui  effect  of  the  materializing  process;  if  writing  does  not 
occur  when  the  slate  is  looked  at»  it  is  because  thu  magnetism 
of  the  eye  is  unfavorable ;  and  has  not  Dr.  Slade  received  an 
express  command  fr<:>m  the  spirits  forbidding  him,  on  penalty 
of  cutting  oil  all  communication,  to  attempt  t^  write  on  sealed 
slates  f 

In  the  first  place,  while  it  is  not  thus  proved  that  every  action 
of  every  mi^dium  is  fraudulent,  it  makes  it  more  and  more  proba* 
V  '  "      -  the  ver  *'  '     ^  necessary  f  **^ 

lied  on  1  ,,     iinds.    The  i  liie 

lination  evtaywhere  reveals  deception  makes  it  extremely 
lb  ' '      '    V     '  '        aot  taken  place,  it  is  Ijecause 

u    At  any  rate,  the  burden  of 

:if  IS  with  t)j  lor  supernatural  manifestations,  and 

case  lias  n^  t  h  weakened  that  it  cau  no  longer 
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enter  as  a  serious  possibility  into  the  minds  of  eada  as  c^^-^^  iY^^w 
beliefs  by  reason.    Again,  their  "  spiritualistic  '*  exnla 
simply  violent  assumptions,  varying  with  tht 
nuity  of  every  medium,  and  evidently  manufiu      .    .  .   ,    „    ,  ..  ^ 
pose.    Even  if  such  explanations  were  consistitnt,  they  would  In* 
possible  only  in  that  extreme  sense  in  which  ai!  re  notion  01 

fantastic  hypothesis  is  possible.     Practically,  1     ^  impossibhs,' 

because  contradictory  to  the  fundamental  tenete  of  ficitmci!  and 
exi>erience ;  because  they  are  opposed  to  that  nmrvelcitis  networli 
of  mutually  corroborating  laws  and  observationfi  upon  which  ' 
logic  of  civilization  is  founded.    Those  whose  feelings  are  no! 
appealed  to  by  the  doctrines  of  spiritualism  will  never  be  at-j 
tracted  to  it  by  its  logic, 

A  system  that  aims  to  instruct  men  with  regard  to  belief 
appealing  most  earnestly  and  deeply  to  the  human  hcaai't,  apj 
in  the  light  of  scientific  investigation  as  an   empty,  tottorini 
framework,  held  together  by  the  grossest  fniuds,  covered  ovei 
with  the  most  vulgar  sham,  and  embellislied  with  the  meanc 
kind  of  deception*    Let  each  one  leave  as  small  or  as  large  a  mar 
gin  for  the  possibility  of  a  genuiin  m  as  to  him  seer 

fit,  but  let  him  realize  in  all  its  ili..    1     ^   ihegroftii  scajidal  tol 
which  this  system  has  given  and  is  giving  rise.    Let  him  under- 
stand that  under  the  shelter  of  spiritualism  m*  '  *       '1 
our  large  cities  are  daily  and  hourly  preying 
of  simple-minded  folk,  and  obtaining  money  by  means  for  whict 
the  law  provides  the  jaih    Let  him  know  f '   /  *  ^         '  '' 
dant  evidence  to  make  the   term  *'mediii 

"  impostor/*    When  these  facts  are  clearly  and  nnivursaUy  rtvo^ 
nized,  we  may  hope  to  ascertain  whether  tl  -^    -^  1  true  br*    -  -'!^ 
foundation-stone  hidden  beneath  this  ml  ap,  or  ^^ 

like  its  equally  pretentious  predecessors^  it  leaves  the  mystery 
as  unsolved  as  it  found  it 


IcooRDi^a  to  Prof.  Jadd,  an  important  obftB^  hm  tJiken  p]«M  In  a^ntiflfi 


ioD  concerning  the  climatical  relotlons  of  fn 
of  biological  regions.     It  has  been  tacitly  awufn 
ing  frora  regiona  bordering  the  equator  mn^r 
but  deep'Sen  reseftroh  bus  shown  that  ttll  co 

prevail  at  their  at) veral  depths  in  iroj»ioa]  aa  well  as  otu^t  m^oh;  nod  1 
forms  which*  Uecaniiie  thejr  came  from  equatorial  r«^onis  wr  *  '^-    ^ 
ardcd  as  tropical,  we  now  know  to  liTut  in  ic5-o»Ul  water  a* 
4<sr  darkness.     The  largo  feite  and  ali'     V        * 
aani,  nud  fish,  we  now  know  to  be  : 

and  Sir  Joseph  Ilookar  boa  ahowa  lh«  iaAJar 
pUod  to  pltint-li/vv 
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THE  CHEMICAL  ELEMENTS: 

HISTORY  OF  THE  CONCEPTION  WHIOQ  THIS  TERM   INVOLVES. 

By  JOSLAil  PAE80N9  COOKE,  IX.  D.» 
nrroia  Fsorsiioi  o#  ciixMifTsr  avd  MursBAi^oiiT  ur  uabtabd  crvirutflirr. 

THE  IntellectuAl  force  of  ArUtotlo  rulotl  in  chemistry  even  I 
longer  than  in  othi^r  depart inonts  of  physical  science*  In 
meehaaicii  and  astronomy  the  dogmas  of  Aristotle  were  effectually 
laid  by  Galileo  early  in  the  seventeenth  century ;  but  his  doctrine 
of  the  four  elements* — in  one  form  or  other — was  accepted  in 
chemistry  to  the  cloae  of  the  eighteenth  century.    The  wonderful 

j  history  of  the  philosophy  of  the  great  Stagirite— a  philo8c»phy 

j  which  ruled  the  int<>llectiial  world  i  iea  aa  well  as  in  meta- 

physics for  mure  than  twenty  ceutn  s  constantly  referred  to 

as  an  illustration  of  the  vices  of  speculative  thought  when  not 

.based  on  experimental  evidences;  and.  undoubtedly,  the  aberra* 

'  tions  of  many  of  his  later  disciples  jui^tify  thitj  opinion*  Among 
these  Kepler  is  especially  conspicuous,  for  he,  by  applying  the 
doctrines  in  a  most  grotestjue  and  absurd  manner,  did  not  a  little  to 
bring  Aristotle's  philosophy  of  mechanics  into  contempt*  Never* 
theless,  Aristotle  himself  was  for  his  time  an  acute  observer,  as 
his  writings  abundantly  indicate  ;  and  his  philosophical  views  are 
brought  forward  rather  to  justify  his  conclusions  than  as  the 
I  of  his  inferences    So  it  us  with  the  doctrine  of  the  four  elo* 

Imente.     Earth,  water,  air,  and  fire  were  obviously  t<i  him  the 
B,  or,  to  use  a  later  and  more  descriptive  won),  the  "sulj- 

ritiuitia^  of  ft»ur  crmditions  of  matter,  Thrt^j  of  these  wo  recog- 
nise as  clearly  as  ho  did ;  and  the  fourth,  fire,  which  he  regarded 
ms  a  more  sublimated  condition  than  air,  and  thought  he  actually 

[saw  in  ^*  '  Trii>ii(>n  of  flames,  has  its  modem  representative 

[in  Mr.  i  'irth  condition  of  matter. 

Since  Aristotle  regarded  motion  as  an  attribute  of  inanimate 
as  well  as  of  living  bodies— a  stone  falling  for  the  Sfime  reason  | 
that  a  fish  swinis^and  as  he  noticed  that  while  wat«jr  and  stones 
tend  to  fall,  fh^me  and  air  tend  to  risc%  he  regarded  the  last  ae  \ 
having  a  natural  motion  upward,  and  the  first  as  having  a  natural , 
motion  downward ;  and  thus  to  him  specific  levity  seemed  as  much 

im  dirt»ct  inference  of  observation  as  specific  gravity.  By  this  inher- 
ent motion  the  four  elements  appeared  to  strive  to  separate,  and 
each  to  tend  to  its  own  place— fire  taking  the  highest  place,  air  the 

*  Tbt  ddctHof  <>r  ib«  t<mf  rlKmentt,  altliou^  utuill^r  Uiociat4!>d  nith  Aii«totl«,  it  rttXXf 
•1  old  *•  n  *  ^  *  ^ot»ht,  and  oto  oerulnly  be  tnoed  t»ck  to  Empodoclei^  wbo  HTfd  ia 
HbH  Meci04l  .«j  fifth  ccotxirf  beforv  CbHst— 4hsl  li,  t  ceatttfj  before  tbe  tlin*  of  I 
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next,  water  the  next>  and  earth  the  lowest  The  reasons  urged  i 
support  of  these  conclusions  appear  to  us  absurd  enough. 

By  Aristotle,  as  by  other  Greek  phi! 
phasized  by  language  were  regarded  a^  :—,„._.  .^^  ...: 
in  nature,  or  first  principles,  which  they  made  the  basig  of  dii 
cussion,  and  from  which  they  sought  to    '    ' 
Aristotle  enumerates  ten  such  principle^ 
Pythagoreans — limited  and    unlimited,  odd  and  evtn,  oni! 
many,  right  and  left,  male  and  female,  rrs'        '       *  *         "     ' 
and  curved,  light  and  darkness,  good  and  t 
— and  from  oppositions  of  this  kind  he  deduced  his  doctrine 
the  four  elements. 

"We  seek,''  Aristotle  writes, '* the  principles  of  eenaible 
that  is,  of  tangible  bodies.    We  must  take,  therefore,  not 
contrarieties  of  quality,  but  those  only  which  have  raferen 
the  touch.    Thus,  black  and  white,  sweet  and  bitter,  do  not 
as  tangible  qualities,  and  must  therefore  be  rejected  from  our  cfm 
sideration.    Now,  the  contrarieties  of  quality  which  refer  to  thi 
touch  are  these :  hot,  cold ;  dry,  wet  t  heavy,  light ;  liord,  soft 
unctuous, meager ;  rough, smooth;  1  tre/*  Theii^aft^^r 

ing  all  but  the  first  four  of  these,  er  aiuse  they  aro  n 

ive  and  passive  qualities,  or  because  they  are  combinations  of  th< 
first  four,  and  concluding  for  these  reasons  thi'  '  '  rotainec 
must  be  elements,  he  proceeds :  **  Now,  in  four  1 1  -  aiB  i 

combinations  of  two ;  but  the  combinations  of  two  opposites, 
hot  and  cold,  must  be  rejected.     We  have,  therefor©,  f    - 
mentary  combinations  which  agree  with  the  four  apparei 
mentary  bodies :  fire  is  hot  and  dry ;  air  is  hot  and  wet  (for  steam 
is  air) ;  water  is  cold  and  wet ;  earth  is  cold  and  dry/' 

In  a  similar  way,  by  considering  light  as  opposite  to  ht^skvy, 
Aristotle  justifies  his  conclusion  that  Ir 
and  that  bodies  are  absolutely  heavy  or ...... ... 

writers,"  he  says, "  have  considered  heavy  and  1 
— taking  cases  where  both  things  have  w*' 
than  the  other,  and  they  imagined  that  in 
what  was  absolutely  heavy  and  Hght/^   Fire  and  air,  ii 
Aristotle,  were  absolutely  light.        '    '^      '^ 
while  wat^r  and  earth  were  :i  , 

heavier  of  the  two.    In  another  place  he  writes,  *'  ^vavy  and  Ughl 
are.  as  it  were,  the  i     '         or  sparks  i"^        *i   -"    --  i  \ 
conclude*!  that  the  t.  y  of  light  h 

^ency  of  heavy  bodies  to  fall,  wai>  an  inf 
"<*ritly  Aristotle  r  -''*•''  ^ 
^  ''On  theHeavr 

lottons;  and  thi 
..o   v.^  ,,..rd,  and  water  a 


qiii.w.^ 
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motiona  downwartl  But,  bolides  these  motions,  there  is  motion 
in  ft<:irolt%  whicli  ii^  unnatural  to  these  elements,  but  which  is  a 
more  i>erfect  motion  than  the  othor^  because  a  circle  is  a  perfect 
^JiinS  and  a  straight  line  is  not ;  and  there  mu«t  be  something  to 
rhich  this  motion  is  natural.  From  this  it  \a  evident  that  there 
I  dome  ensence  of  body  different  from  those  of  the  four  elementfi, 
aore  divine  than  those  and  snfjerior  to  them*  If  things  which 
move  in  a  circle  move  contrary  to  nature^  it  is  marvelous  or 
rather  al)«urd  that  this,  the  unnatural  motion,  should  alone  be 
continuous  and  eternal ;  for  unnatural  motions  decay  speedily. 
And  so  from  ail  this  we  must  collect  that,  besides  the  four  ele» 
meir       *     '         '         '  fid  alioui  us,  there  is  anotlier  removed 

far  <     ,  hnit  in  proportion  as  it  is  more  distant 

from  us."  This  element  was  called  the  quinia  essentia  by  Latin 
writers^  and  the  word  qninlessena'  in  our  own  langtiagi?  fni<|uently 
brings  to  mind  this  singular  conc^^ption,  wliicli,  although  ^t  absurd 
to  us,  held  for  ages  a  wonderful  control  over  the  human  mind. 

It  is  not,  however,  our  purpose  to  trace  the  influence  of  the 
dynamical  conceptions  of  Aristotle  on  the  development  of  physical 
science,  interesting  and  instructive  as  such  a  study  would  be.  We 
ijare  here  dealing  only  with  the  conception  of  an  element  or  prin- 
iple  of  material  bodies,  also  involved  in  this  reasoning;  and  it  ia 
Obvious  that  this  early  conception  of  an  element  was  not  that  of  a 
lofinite  substance — as  wo  now  understand  the  word  substance — 
that  is,  something  suhsistmH  per  se  —  but  ratlier  that  of  the 
$$$eniia  or  snbstanHa  whicli  were  supposed  to  underlie  the 
aztemal  attributes  uf  bodies,  and  of  which  these  last  were  merely 
accident^!.  E2arth  was  the  underlying  principle  of  all  solid  bodies, 
rbose  multir  i  "  ng  were  as  familiar  to  Aristotle  as  to  us; 
I  all  liquid  r  ftjrms  of  wat^r^  and  all  aeriform  bodies 

lifestations  of  the  all-diffusive  air ;  and  the  ancients,  at  times 
ren  more  acute  than  ourselves,  made  distinctions  between  con- 
ditions, both  of  water  and  air,  which  we  know  are  not  essential. 

We  know  that  flame  is  simply  intensely  heate<l  gas  rising  in  a 
denser  atmosphere ;  but  it  was  perfectly  natural  that  tlie  ancients 
ahould  regard  such  a  startling  effect  as  a  manifestation  of  a  fourth 
r  u  of  matter  still  lighter  and  more  subtile  than  airland 

I..  ..i  option  of  fire  as  a  fundamental  principle  of  nature  ones 
formed^  the  phenomena  of  combustion  apiiearod  to  them  as  direct 
iencos  of  the  escape  of  this  principle  of  fire  from  the  burning 


The  famous  theory  of  phlogiston,  advanced  by  Becher  and  Stolil 
r  nth  century,  was  simply  a  A*      "        *  nt  of 

't!^  vny  essential  change.    Phlogigi-  nopely 

r'ourth  element  of  Aristotle.    As  by  Aristotle 
^u«ues  were  assumed  to  hold  the  principle  of  flrSp 
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80,  on  the  new  tlieory,  they  were  regarded  as  compotinds  of  pUo 
gtston,  and,  in  burning,  the  phlogiston  was  supiio««>d  to  escape  int4] 
the  atmosphere.  The  ease  vnih  which  such  metaln  as  zin 
lead,  and  tin  burn  under  certain  conditione  waa  well  ki^ 
the  chemists  of  that  period^  and  hence  all  metals  were  regarded 
largely  composed  of  phlogiston  ;  and  when  it  was  shown  tl 
oxides,  then  called  calces,  resulting  from  the  burning,  v. 
more  than  the  metal  burned,  the  facts  wen*  cited  to  prove  thai 
phlogiston  was  specifically  light,  and  therefore",  when  remori 
from  a  body,  added  to  its  weight. 

It  has  been  said  that  the  increase  of  weight  resulting  fron: 
burning  and  other  forms  of  oxidation  was  not  reco^*  ^ '  *  'mti 
Lavoisier  introduced  the  balance  into  chemical  inve**  ai 

the  close  of  the  last  century ;  but,  although  sucl 
not  be  formulated  under  a  general  principle  ,.^.,.  „.,  .    .. 
CO  very  of  oxygen  in  1774  (nearly  simultanemisly  bo<h  by  Pri 
and  by  Scheele),  the  fact  that  the  so-called  calces  rci^^ 
the  burning  of  the  metals  weigh  more  than  the  meti« 
known  to  metallurgists  from  a  much  earlier  period*    TIiun  Ldmi 
ry,  who  died  in  1715,  in  his  well-known  i 
describes  the  increase  of  weight  attending 

tin  and  lead  ;  and  Boerhaave,  a  famous  Dutch  phyfitctan  am 
chemist  of  the  same  period,  thus  describes  t^  '       ^ 

lead :  "  And  if,  while  the  lead  is  in  fusii>n,  it  ! 
stirring  with  a  spatula,  it  turns  Into  a  red  po\\ 
or  red  lead,  in  which  operation  this  is  further 
lead  augments  in  weight/* 

During  the  eighteenth  century  th*  be* 

came  modified  by  the  increasing  know  L.,^.  *  - r^  oi 

chemical  combination.    Like  the  other  an  t3  of  a  body,  il 

was  held  that  the  phlogiston  in  conil 

definite  proportions.    So,  moreover,  wL    .,  i   ,   .  .„  ,... „. 

process  of  combustion,  phlogiston  entered  into  union  with  the  airj 
it  could  only  be  absorbed  by  the  at«         *  a  certai 

Hence,  a  candle  soon  goes  out  if  bi;  ned  refc.- 

cause^  after  the  air  is  saturated  with  phlogiston^  no  more  am 
escape  from  the  combustible.    Pri^   ''  ''   V  * 

first  discovered,  dephlogisticated  a; 
derf  ul  power  of  sustaining  combustion  to  the 
ton,  which  oxygen  gas  could  therefore  absorb 
great  extent    On  the  other  hand,  hydrog^m  w 
'CMod  air;  and  (  ^  he  firs' 


t»Ltr^:i  >iiiijir-    i4)ii% 


it'  -^*T*i'1^    r*OTn|i 


...vUght    1' 
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dents  of  ch<*ml8try  down  to  (lie  time  of  Liivoisier,  and  th©  nSmn 
and  practice  of  alchemy,  which  for  many  centuries  wan  the  only 
phaiM  of  chomiiitry  studied,  were  wholly  in  harmony  with  thi« 
conci^ptlon.  If  the  metals  were  all  manifcstatioux  of  the  same 
underlying  essence,  and  differed  only  in  the  *ic*cidentK  of  extomal 
qualities;,  it  wa«  reasonable  to  8upix>se  that  tliese  accidents  might 
be  changed.  The  alchemu?t«  were  often  intelligent  men,  and 
knew  af«  well  aa  ouraelvea  that  **all  is  not  gold  that  glitters";  but 
the  resemblancoH  to  the  precious  metals  which  they  sometimes 
obtained  by  their  empirical  methods  were  sufKcientto  stimulate 
effort.  They  also  clearly  saw  that  the  value  of  the  priasa  they 
Eit  would  vanish  in  their  ki^*ping  the  moment  the  sivret  be- 
known;  but  this  only  led  them,  as  it  does  so  many  mami- 
faclurers  of  the  present  day,  to  invest  their  processes  with  all 
passible  mystery,  to  conceal  known  facts  beneath  non-essentials, 
und  to  adopt  a  conventional  and  highly  figurative  language  for 
communicating  with  each  other,  so  that,  even  with  our  knowleilgo 
of  chemistry,  the  writings  of  the  alchemists  are  ft»r  the  most  part 
an  nnintelligible  jargon.  Still,  their  hopes  were  based  on  wlial 
they  regarded  as  sound  philosophy;  and,  although  their  efforta 
were  frequently  exposed  to  ridicule  on  the  ground  of  ill  succeaa, 
no  convincing  objections  were  ever  raised  to  the  philosophy  liy 
which  they  were  ^     That  the  aims  of  the  alchenr  -^t 

have  appeared  r«  U*  to  thinking  men  is  Rhowii  Ir^  Lot 

that,  even  at  a  late  period  in  the  history  of  tliis  apparent  delusion, 
S:     T  Newton,  whose      *         '        *       ty  can  not  be  qu  d, 

<li  ii  great  deal  of  ti  iita  on  the  tran.M  a 

of  the  metals. 

During  the  two  thousand  years  through  which  the  doctrine  of 
a  few  elementary  i»riucipIeH  of  nature  prevailcnl,  the  prnn**?  form 
rhich  the  elements  assumed  naturally  varie<l  with  the  general 
>int  of  view  of  the  students  at  the  time,  although  for  the  mo«t 
part  philosophical  writers  adhered  to  the  stMement  of  Aristotla 
By  many  of  the  alcliemist^  mercury,  snlphur,  and  m\i  were  re- 
garded as  fundamental  principles,  because  the  crude  materials 
under  these  names  played  such  an  important  part  in  the  hermetic 
arL    Here,  h-  it  was  not  these  crude  materials  which  were 

i^egarded  as  t  >  -nts  of  matter,  but  sublimated  forms  of  theoe 

eobstancea,  known  as  the  mercury  and  sulphur  of  the  philoso- 
pT  *  '      ^     A  time  tl  it  was  cherished  that,  if  once 

til  ry  and  could  be  isoIaterL  all  metals^ 

id,  of  couriK*.  gold  and  silver  among  the  number,  could  be  manu- 
I    i ..       !   r.  ^  these  elements   in  the  right  proportional 
1  ry  assumed  a  pharmaceutical  character,  the 

'^Id  to  be  wati  r,  spirit,  oil,  salt,  and  earth,  of 
M    .1   .  ^^'^-ro  regarded  a^  active  and  the  last  two  aa 
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passive  principles.  These  elements,  again,  were  not  definite  sub- 
stances, but  merely  classes  of  products  obtained  by  distillation, 
the  active  principles  being  those  that  passed  over  and  the  passive 
principles  those  that  remained  behind  in  this  process — a  process 
which  at  the  time  had  become  the  typical  process  of  chemistry, 
and  the  chemists  of  this  period  are  always  represented  in  paint- 
ings with  a  retort  or  alembic,  as  were  the  alchemists  of  an  earlier 
period  with  a  furnace  and  crucible.  This  last  enumeration  of 
elements  is  not  so  different  from  that  of  the  alchemists  as  would 
at  first  sight  seem,  for  mercury  was  regarded  as  the  most  active 
of  the  spirits,  and  sulphur  as  one  of  the  oils.  Moreover,  the  dis- 
tinction between  fixed  and  volatile  oils,  which  dates  from  this 
I)eriod,  shows  the  generic  character  of  the  elements  then  accepted. 

In  his  "  OEdipus  Chymicus,*'  first  published  about  the  middle 
of  the  seventeenth  century,  Becher,  the  author  of  the  theory  of 
phlogiston,  comes  back  to  the  elements  of  Aristotle,  and  in  this  he 
is  followed  by  Stahl,  who  elaborated  the  same  theory  a  generation 
later.  To  give  an  idea  of  the  confusion  of  thought  on  this  sub- 
ject, even  at  a  comparatively  late  period,  I  will  quote  from  the 
"Cours  de  Chimie,  par  M.  Ldmery,  nouveUe  ^ition,  Paris,  1756," 
a  work  which  remained  one  of  the  chief  authorities  on  chem- 
istry down  to  the  time  of  Lavoisier.  I  translate  freely  from  the 
French : 

"  The  first  element  of  compound  bodies  which  we  must  accept 
is  a  universal  spirit,  which,  being  universally  diffused,  produces 
different  results  according  as  it  is  held  in  different  matrices  or 
pores  of  the  earth ;  but  as  this  principle  is  somewhat  metaphysical 
and  can  not  be  perceived  by  the  senses,  we  must  distinguish  in 
addition  certain  elements  which  are  perceptible.  I  shall  name 
those  commonly  accepted. 

"As  chemists  in  analyzing  different  compounds  have  found 
five  kinds  of  substances,  they  have  concluded  that  there  are  five 
principles  of  material  things — water,  spirit,  oil,  salt,  and  earth. 
Of  these  five  there  are  three  which  are  active  principles — spirit, 
oil,  and  salt ;  and  two  passive— water  and  earth.  The  first  are 
called  active,  because,  being  endowed  with  rapid  motion,  they 
determine  the  active  qualities  of  the  products  into  which  they 
enter ;  and  the  second  are  called  passive,  because,  being  at  pest> 
they  only  serve  to  diminish  the  vivacity  of  the  active  principIeSi'* 

Then  follows  a  more  precise  definition  of  the  several  principles 
enumerated,  to  which  in  part  I  have  already  referred.  After  thii^ 
L<?mery  remarks : 

"The  term  principle  of  chemistry  must  not  be  imk 
•  sense,  for  the  substances  to  which  we  have  rit 
inciples  only  relating  to  our  knowl 
)en  unable  to  go  further  in  tb'^ 
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can  well  understand  that  these  principles  may  be  further  divisible 
into  an  intinity  of  pai*t«,  which  should  more  proj)erly  be  called 
I  s.     We  understand,  then,  by  prnuiplei*  sin  i!». 

-US  have  been  separated  and  divided  so  far  :>k> 

f«  are  capable  of  doing/*    Her©  v&  a  glimmaring  of  scieiiiifio 
pnn   '   '  A     '  i  this  sentence : 

•  r  -  ^  sers  would  persuade  uutliat  it  ii»  uncer- 

tain whether  the  products  we  draw  from  compounds^  and  which 
we  call  principles  of  cheniistnr,  really  exist  as  such  in  the  com- 
pounds. They  *4ay  that  fire,  rarefying  matter  in  the  process  of 
distillation,  is  capaldo  of  giving  an  entirely  different  arrangement 
to  the  part^  from  that  wliich  exiftted  before,  and  may  thus  form 
the  salt,  oil,  and  utlier  products  which  are  the  results  of  the  pro- 
cess." 

L^mery  himself  died  in  1715,  so  that  the  edition  of  his  work 
from  which  we  quote  was  published  over  forty  yearn  after  his 
death,  showing  that  in  the  slow  progress  of  V  it  that 

time  the  life  uf  a  scientific  treatise  was  far  loiigi  i  now. 

The  editor  of  the  new  edition  adds  copious  notes,  in  which  his 
commentH  on  t?ome  lA  the  a1         ''   '-s  of  his  an''  •       •     *    Yv- 

eating  that  progress  towain  r  views  wa.^  ^         ug 

made ;  but,  at  the  same  time,  his  own  remarks  are  equally  amua* 
1  1  «ivp  abundant  evidence  of  the  utt^r  confusion  of  thought 

\s  I  ill  prevaileii    To  ajipreciate  how  great  a  work  Lavoixier 

arx*ompli**hed,  it  is  only  necessary  to  read  a  few  page,**  (umro  would 
be  intiilemble),  both  of  this  treatise  of  L^mery  and  alK>  of  the 
"  New  MetlKxl  of  Chemistry  '*  of  Boerhaave,  the  two  great  stand- 
ard works  on  the  j^cience  of  the  eighte^^nth  century,  Imth  in  largo 
quarto  volumes.  These  are  far  less  repulsive  than  the  chemical 
writlnffs  of  the  previous  century,  which  often  dwelt  at  great 
i  fit  ions  of  chemical  prcx^esscs  from  the  relations  of 

li-    .   .     ,     : ..  y  are  less  mystical,  and  frequently  describe  acute 
observations  of  phenomena;  but  they  are  equally  deficient  in  aci* 
le  X  full  of  crudities  and  ev  rrU 

Ik  lis  at  a  period  when  ti;  jid 

miained  much  of  the  elegance  of  form  of  our  own  day*  LavoU 
h       '    *  n  to  us  chiefly  as  tht     '  *Ter  of  the  tru*^    '  of 

r  but  he  w.'ia  truly  i  htr  of  moth-m  •  ry, 

and  i  I  to  our  regard  rests  more  than  anything  else  on  this 

-      "^1  the  subject  for  the  first  time  a  definite  and 
L     It  will  help  you  to  appreciate  the  entim 
d   by  Ljiv<n»ier  if  I  quote  fn>m 
ly/'  third  etlition,  IKOO,  the  follow- 
r\iy  was  a  contemporary  *if  I^AVoi- 
,     La  %'oi?d  er,n.H  nown^ 

r  ^luring  the  Fi^  ,-^.,  .Cevohi* 
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tion  in  1794.  Fourcroy,  more  fortunate  than  his  greater  colleague, 
passed  through  this  fearful  period  unharmed,  although  he  was  a 
member  of  the  Constituent  Assembly,  and  after  the  fall  of  Robes- 
pierre acted  as  Secretary  of  Public  Instruction.  He  was  made 
senator  by  Napoleon,  and  died  full  of  honors  in  1809,  living  until 
the  decomposition  of  the  alkalies  and  alkaline  earths  had  become 
accomplished  facts.  As  before,  I  translate  from  the  French  very 
freely: 

"  Since  the  revolution  effected  in  chemistry  between  1774  and 
1784"  (the  period  of  Lavoisier's  active  scientific  work)  "by  the 
new  discoveries  which  have  entirely  changed  the  face  of  the  sci- 
ence, many  of  the  former  erroneous  and  arbitrary  distinctions 
have  been  given  up.  The  term  principle  is  no  longer  used  except 
in  a  very  general  sense,  and  with  the  understanding  that  it  applies 
to  different  sorts  of  bodies,  some  of  them  simple  and  some  of  them 
compound,  depending  on  the  nature  of  the  materials  from  which 
they  come  and  on  the  method  of  analysis  used.  All  chemists 
agree  to-day  that  if  by  principles  or  elements  we  understand  the 
original  and  simple  bodies  which  constitute  the  primitive  mole- 
cules of  substances,  such  bodies  are  wholly  unknown,  either  as 
regards  their  number  or  their  properties,  and  that  in  discussing 
them  we  are  yielding  to  theories  as  useless  as  those  of  monads  or 
atoms.  They  further  agree  that  if  we  confine  the  word  elements 
to  the  last  products  of  analysis  which  can  not  be  subdivided  by 
analytical  means,  we  must  exclude  from  this  class  of  bodies  both 
the  so-called  principles  of  the  elder  chemists  and  the  four  elements 
of  Aristotle,  as  many  of  these  are  compound  substances,  and  we 
must  accept  a  very  much  larger  number  of  elements  than  former- 
ly, for  we  are  acquainted  with  more  than  thirty  substances  which 
can  not  be  decomposed. 

"  From  the  results  of  numerous  and  exact  analyses  chemists 
know,  first,  that  all  natural  substances  may  be  divided  into  simple 
and  compound  substances ;  secondly,  that  the  true  distinction  of 
primary  or  simple  substances  is  ability  to  resist  decomposition,  so 
that  the  word  simple  is  synonymous  with  the  word  undecompos- 
able ;  thirdly,  that  by  compounds  we  signify  substances  which  are 
susceptible  of  analysis,  or  from  which  we  can  extract  materials 
more  simple,  or  of  which  the  complexity  of  composition  dimin- 
ishes in  degree  as  the  analysis  is  extended ;  fourthly,  that  although 
compounds  of  the  same  class  may  differ  greatly  among  themselves, 
it  is  sufficient  for  comparison  and  gives  us  an  exact  distinctioa  if 
we  divide  them  into  binaries  or  compoimds  formed  of  two  de- 
ments, ternaries  or  compounds  formed  of  three 
V  compounds  formed  of  four  elements.  i 
ivding  as  the  number  of  the  constit* 
liat  the  number  of  the  constit 
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nests  » iiot  the  ouly  cause  of  the  differences  which  distint^ish 
compuuntls,  but  thHt  the  proportions  in  which  these  elements  are 
iiniiad^  and  perhaps  also  the  mode  of  their  uaion^  are  other  causes 
of  the«e  differences, 

**  Thun  the  whole  doctrine  of  the  pretended  elements,  or  of  tho 
principles  of  things^  or  of  their  components^  or  of  the  compositiona 
of  different  orden*  of  compounds^  in  now  reduced  to  conceptions  aa 
simple  as  they  are  precir^e.  There  are  no  hypothe»e8  or  uaeleaa 
distinctions  or  erroneoua  abstractions  in  the  present  ideas  of  cbem* 
igtiti  and  the  ohstnirity  which  formerly  reigned  in  this  part  of 
the  S4^ience  has  wholly  disappeared,  and  at  the  same  time  we  have 
got  rid  of  a  .source  of  vague  and  endless  discussions.  We  have  no 
longer  to  dwell  in  the  8chook  on  useless  questions  about  a  primi* 
tive  matter  and  its  relations ;  on  whether  there  are  four,  three,  two, 
or  only  a  single  element ;  on  the  prettMided  relations  of  the  ele- 
ments among  themselves;  on  their  transformation,  or  on  the 
change  of  one  into  another.    All  these  dreams  of  a  sham  specula- 


ly  have  v^anished  before  th* 


by  the 

\  rilx>ve, 

irely 


tiv       •    * 

jxi  method;  and  the  five  propn 

I  simple  as  they  are  true,  are  data  on  which 

lild;^ 

Turning,  now,  to  Lavoisier's   own   **  Traits    rfl^mentaire   de 
ChimiiV  whicli  must  be  regarded  as  the  **  Principia"  of  chemical 
science,  we  find,  for  the  first  time  in  t^     ^  ■  tory  of  the  subjmH,  a 
list  of  twenty-five  definite  subgtanc:^^  ii»h*Hl  as  e^*nientnry 

on  the  sole  basis  that  llioy  had  as  yet  never  bi»en  analyz^nj.     This 
list  is  given  in  the  first  column  of  the  table  which  we  reproduce 
in  translation  on  the  following  page,  on  account  of  its  very  great 
historical  intercj^t.    Still,  there  is  even  here  an  obvious  survival  of 
Aristotle  and  the  phlogisUjn  theory,  both  in  what  the  list  includes 
and  in  what  it  omita    The  first  name  on  the  list  is  caloric,  and 
three  of  t^  r  elements  are  the  muriatic,  fluoric,  and  boracio 

radicals,  v.  iiough  not  yet  isolat^M],  appear  to  Lavoisier  so 

distinctly  typiJied  and  foreshadowe<l  that  he  does  not  hesitate  to 
I  them  in  this  list.     These  radicals,  it  must  be  notic<3d*  were 
Is  which,  uniteii  to  oxygen,  would  form  respectively  hydri> 
€hloric»hyflrofluoric,and  btiracic  acid,  so  that  in  the  last  case  only 
wore  Liivoisier*«  expec^tations  realized  in  the  form  which  he  ex- 
ported,    Ind<.^d,  the  radical  of  muriatic  acid,  chlorine,  wa.s  then  a 
well-known  substance,  having  been  discovered  by  Schet^le  in  1774, 
but  so  little  did  it  answer  to  th©  expects  ra^lical  that  it  was  nv 
garded  by  Lavoisier  as  an  oxide,  and  named  by  him  "acide  mu  ri- 
al under  this  name  appears  in  this  very  table 
(t:    ......     .     .-.  ....  muriatic  acid).    What  we  know  as  chlorine 

gaa  was  chii^s£<d  by  Lavoisier  as  the  fourth  degree  of  oxidation  of 
his  aaimmed  muriatic  radical,  while  muriatic  acid  itsvlf  was  thi^ 
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third  degree  of  oxidation  of  the  game  radical.  It  was  left  for 
Davy  to  don3oni$trate  tho  elementary  nature  of  chlorine  and  to 
diacover  the  true  rolations  qI  the  hydrogen  acids,  Lavoiftier  re- 
garded oxygen  as  the  universal  acidifying  principU\  and  the  facts 
known  in  his  day  lidmitted  of  this  interpretation  ;  and  it  is  inter- 
esting  to  see  how  they  were  worked  up  in  the  tfihle;  hut  when  a 
ela83  of  acids  containing  no  oxygen  came  to  be  clearly  rttt'ognised^ 
they  proved  a  serious  embarrassment  to  the  Lavoiflierian  system 
if  '■  .    ' 'pofl  by  Berzeliiis  and  \m  associati'S^ 

\ceptiou  of  cahiric  and  two  of  the  radicals  above 
referrcKi  to,  Lavoisier's  list  of  eleraenta  includes  no  substance  not 
I  '  d  as  elementary  at  the  present  day;  but  the  list  is  as 

ible  for  what  it  omit^  as  for  what  it  includes.  There  were 
then  known^  and  had  been  known  for  a  long  time,  two  very  well 
marked  cla^sen  of  bodies  called  alkalies  and  earths  which  n^mlily 

\  combined  with  acids  to  form  salts.  In  this  respect  these  bodies 
closely  resembled  the  known  metallic  oxides,  as  they  did  also  in 
most  cases  in  their  general  appearance,  and  they  were  classed  by 
l^voisier  with  the  oxides  under  the  general  term  of  *•  bases  sali* 
firil>les;*'    Still, '  1  never  been  de*coniposed,  and, according  to 

the  spirit  of  Li  h  philoew^phy,  ought  to  have  been  classed 

among  elementary  substances;  but  Lavoisier's  classificatory  in- 
stinct x^  '  *  o  acuti  I  ut  him  to  fall  in «  ich 
error,  l  ^  I jese  bo<  i  i ,  al  though  he  sj  m  ;  i  bt- 
fully  in  regard  to  them,  he  never  for  a  moment  qnestions  their 
compound  nature.  In  reganl  to  the  earths  he  says  their  compost* 
lion  Is  wholly  unknown,  imjilying,  of  course?,  that  they  were  com* 
pounds,  and  under  the  bead  of  **  Dee  8ub«tanc6a  m^talliques  '*  is 
this  significant  paragraph : 

It  is  probable  that  we  only  know  a  part  of  the  metallle  sub- 

'Stances  which  exist  in  nature.  All  those,  for  example,  which 
have  more  affinity  for  oxygen  than  for  carbon  can  not  be  reduced 
or  brought  to  a  metallic  state,  and  must  appear  to  us  aa  oxides 
which  we  mistake  for  earths.  It  is  very  probable  that  baryta, 
which  we  have  clashed  as  an  earth,  is  a  ca«e  in  point  When 
experimentcKl  upon,  it  exhibits  characters  which  clo9i>ly  approach 

Ithose  of  metallic  substances.     It  may  be,  indec»<I,  that  nil  the  sub- 

rttttncea  to  which  we  give  the  name  of  earths  are  only  nirtilllc 
oxides  that  can  not  be  reduced  by  the  mcAns  which  we  usm- 

It  will  h<        "      *    '     ■     '       *'     ''<>s  are  r       '      ^    *    ^  wwnw  iin^ 
remark,  for  r<>very  i  in  tl^os.t  of 

an  imripid,  earthy-looking,  metallic  oxide;  and  their  resemblance 

.toa- -'     ■'      ■    .^:.^^u..t:       1.^  _.  V'.^trogen, 

.^ev^  the 

as  such  in  ihe  planta 

^,«.^.«.t.»,  «^nU  makes  the  roggestioa 
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tliat  they  may  result  from  the  combined  action  of  the  oxygen  and 
nitrogen  of  the  atmosphere  on  the  organic  materials  in  the  process 
of  burning.  Fourcroy  goes  still  further.  In  his  work  on  "  Chemi- 
cal Philosophy,"  to  which  I  have  referred,  he  writes  (translation) : 

"  We  do  not  imderstand  the  composition  of  potash.  It  has 
been  suspected  that  it  might  result  from  a  union  of  lime  with 
nitrogen,  because  it  is  often  found  in  vegetables  mixed  with  this 
earth;  but  this  theory,  which  I  brought  forward  some  fifteen 
years  ago,  has  not  been  proved  by  any  positive  fact."  It  is  inter- 
esting to  go  back  and  watch  this  groping  in  the  dark  for  what  is 
now  positive  knowledge,  but  the  experience  may  teach  us  many  a 
valuable  lesson,  and  will  at  least  help  us  to  realize  the  intense 
enthusiasm  with  which,  on  October  6,  1807,  Davy  saw  metallic 
globules  running  from  a  lump  of  caustic  potash  under  the  influ- 
ence of  the  current  of  his  new  voltaic  battery. 

With  this  great  achievement  of  Davy  the  formative  i)eriod  of 
the  Lavoisierian  system  of  chemistry  may  be  said  \p  have  closed ; 
but  in  this  connection  it  is  amusing  to  notice  that  in  a  chemical 
text-book  studied  in  Harvard  College  by  the  class  of  1815,  and 
given  me  by  the  late  Hon.  John  G.  Palfrey,  of  that  class,  the 
alkalies  and  earths  are  included  in  the  list  of  chemical  elements, 
and  Davy's  discovery  is  only  briefly  referred  to  in  a  note. 

Immediately  after  Davy's  short  but  brilliant  career,  the  sci- 
ence of  chemistry  took  the  form  which  it  retained  for  nearly  fifty 
years — a  form  in  which  it  was  first  studied  by  all  the  older  men  of 
the  present  generation.  The  form  was  essentially  that  given  by 
Lavoisier,  and  its  chief  merit  was  the  simplicity  of  the  classifica- 
tion, and  the  admirable  nomenclature  in  which  this  classification 
was  expressed.  This  nomenclature,  which  is  to  a  great  extent  still 
retained,  although  the  terms  have  lost  most  of  their  original  sig- 
nificance, was  devised  by  Lavoisier,  with  the  co-operation  of  sev- 
eral of  his  associates,  and  adopted  with  the  sanction  of  the  French 
Academy  of  Sciences.  It  was  a  masterly  production,  and  very 
greatly  strengthened  the  hold  which  the  system  acquired  at  all 
the  great  centers  of  learning.  The  general  features  of  the  Lavoi- 
sierian system  can  be  stated  in  few  words. 

Oxygen,  which  constitutes  at  least  one  half  of  the  earth's  crust, 
is  the  common  cement  by  which  all  the  elementary  parts  are  held 
together.  It  is  the  universal  acidifying  principle,  and  the  salifiable 
bases  owe  their  peculiar  relations  to  the  same  element  as  welL 
The  elements  may  be  divided  into  metals  and  non-metallio  sab- 
stances.    The  direct  compounds  of  the  non-metals'with  oacygen  in 
different  proportions  are  acids,  while  the  compounds  of  thsii     i^ 
7gen  are  salifiable  bases,  and  the  compound^* 
a  are  salts ;  and  simple  salts  may  still  f" 
I  other  to  form  double  salts.    Thus 
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elemontB,  combination  procee<led,  pair  and  ])air,  until  all  tarrestrial 
pn)<Iuct8  were  educed,  Tlie  membeni  of  each  class  of  theao  prod- 
ucts were  de«ignated  by  specific  names,  regularly  formed  and 
easily  remembereii 

Such  a  simple  system  could  easily  be  comprehended  and  pre* 
seated  in  such  works  as  that  of  the  late  Dr.  Turner,  and,  illua- 
traied  by  the  brilliant  phenomena  of  combustion,  bad  ii  great 
charm.  I  uim  remember  most  distinctly  the  impression  it  made 
on  ma  as  a  boy,  and  I  have  heard  many  learned  men,  among  oth* 
my  late  colleague,  Dr,  Asa  Gray,  speak  in  the  mo8t  glowing 

t  of  the  impression  it  made  on  them, 
Lavoisier  himself  regarded  his  system  as  perfectly  true  to  na- 
ture, and  often  affirms  that  he  accepts  no  conclusion  not  btiserl  on 
experimental  evidence ;  but,  with  the  progress  of  knowlodge,  the 
system  soon  became  highly  artificial.  Indeed,  it  never  would 
have  been  formulated  had  not  it«  author's  vision  been  rt*stricted 
to  the  narrow  field  that  had  been  cultivated  in  his  time*  As  inv6ft> 
tigation  extended,  the  class  of  hydrogen  acids,  and  their  products, 
which  Lavoisier  had  hidden  away  under  a  mistaken  interpretation 
of  their  constitution,  assume  an  ever-increasing  prominence;  and 
the  system  was  doomed  when  Berzelius  felt  obliged  to  withdraw 
this  class  of  bodies  from  tlio  general  scheme,  and  place  them  by 

iiemselves  in  a  special  division,  wliich  he  called  the  haloids.  Then 

fter  a  time  it  appeared  that  tlio  simple  oxident  of  the  elements 
had  neither  acid  nor  basic  properties  in  themselves,  and  only 
piired  active  qualitiea  of  either  kind  when  united  with  water; 

ad  that  hydrogen  and  not  oxygen  was  the  acidifying  principle. 
Moreover,  multitudes  of  compounds  were  discovered  in  whose 
production  oxygen  took  no  part  whatever,  and,  although  attempts 
were  made  to  classify  these  on  the  same  general  ilualistic  plan, 
assuming  that  sulphur,  chlorine,  or  one  of  tlie  allied  elements 
might  ai;t  in  place  of  oxygen  as  a  general  binding  agent  in  a 
chemical  combination,  yet  the  att^nnpts  were  obvious  failures. 

Before  I  btHrame  a  teacher  of  t  y,  in  1849,  it  had  already 

become  evident  that  Lavoisier's  li^  ....*..  iU  of  a  chemical  element^ 
as  a  substance  that  could  not  be  decomposed,  must  be  modified ; 

t,  at  least,  that  even  if  our  actual  processes  of  anal>  Id  not 

*  beyond  the  substances  regarded  as  elementary,  t  i i  ^  sophy 
oould  not  possibly  be  thus  restricted.  Many  facts  previously 
k  V  *    /     *         '      *        '-     tsthen  first  '  red  which 

tA  (    light,  all  V  '1  to  show 

dearly  that  the  same  chemical  element  might  appear  under  the 

gniseof  diffi^n^nt  sn^   ' ^,    By  burning  a  gem  in  oxygen  gas, 

Ikkvy  had  pn>viHl  t!  aond  was  pure  carbon;  and  when  ii 

was  also  shown  that  the  ipmu  in  graphite  was  an  accidental  impu- 
^^^^\  ii  appeared  that  carbon  was  known  under  three  forma,  dia- 
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mond,  graphite,  and  charcoal.  Sulphiur,  in  like 
found  to  crystallize  in  two  wholly  incompatible  forms*  am 
these  different  phases  showing  such  marked  differences  o 
ties  that  they  must  be  regarded  as  distinct  snbstancca  '. 
Schrotter  proved  that  what  had  before  been  known  ii« 
phorus,  and  thought  to  be  a  lower  oxide  of  tL 
fact  a  different  condition,  an  allotropic  form,  ae  i 
of  pure  phosphorus — a  form  which  differs  as  widely  fi^ 
waX'like^  highly  combustible  material  that  is  so  weU  ka 
any  two  substances  well  could  differ.  A  few  years  earHer 
bein  had  discovered  a  new  condition  of  oxygen^  which  h& 
ojsrone,  differing  widely  from  ordinary  oxygen  gas^  y..^ 
the  forms  of  the  same  element  yield  the  same  prodn. 
give  the  same  chemical  reactions^  it  became  ai»  soi 

multiplied,  that  we  may   have  different   a^..,  ,....v/-# 
wholly  of  the  same  chemical  element ;  and  hence  thai 
ical  element,  whatever  it  might  be^  could  not  be  a  d 
stance,  as  Lavoisier  had  defined  it. 

Meanwhile  another  class  of  facts  became  promiiient, 
consequence  of  the  investigations  in  or^r 
Liebig  had  given  such  great  impulse  ii  ( 

compounds,  consisting  for  the  most  part  of  carbon,  hydro] 
oxygen^  came  to  be  known,  which,  although  having  e; 
same  composition  (that  is,  formed  by  the  union  of  the 
ments  in  the  same  definite  proportions),  had,  nevertheleea, 
different  propeities  and  relations.    Such  compounds 
be  isomeric,  and  a  good  example  may  be  found  in 
a  very  fragrant  neutral  spirit,  and  but>Tric  acid,  wh' 
odor  and  acrid  taste  are  only  too  well  known  i»^ 
But  if  oxygen  is  the  acidifying  principle  of  I 
does  it  not  produce  the  same  effect  as  an  eqiuil 
the  ether  ?    Similar  phenomena  of  isomerism  soon 
prominent,  and  forced  on  chemists  the  conTiction.  oftim 
their  prejudices,  that   the  nature  of  th 
solely  on  the  nature  and  proportions  of   i 
tered  into  its  composition,  but  quite  as  much,  and  irven 
the  manner  in  which  the  constituents  ^  ^ 

To  this  phrase— the  manner  m   \ 
combined — no  definite  meaning  was  at  lirKi  ;• 
atomic  theory,  first  applied  in  chemi  *^'    *  • 
modified  as  to  give  a  form  to  the  cv< 
tion    between  atoms  and   mok*cules  Ibun   introdnoed 
philosophy  of  modern  chemistry  n*?»ts 

In  the  Buhdi  visions  of  material  b 
sin  ■  '^  *  ~      ■ 
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It  in  wiurh  all  the  qualities  of  -  -s  or  ^altneF^  aro  pre- 

i(L  Tlieso  ranloculen,  however,  ulilioii^rh  the  t'leuieiits  **{  snh* 
stances,  iirt>  not  the  ultimate  elements  of  matter,  but  on  the  con* 
tmry  are  themselves  aggregates — often  very  complex  n —  'ntes 
— of  still  Hmaller  units  which  are  couiiidered  to  be  thr  ital 

atomic.  Of  8nch  atoms  we  muRt  admit  as  many  different  kuidi*  a» 
we  have  di»tingui8heil  cheniical  elemeuU,  ami  the  atoms  ait^  for 
|the  present  the  ultimate  limit  of  our  analysis  of  matter.  These 
itoms  are  now  the  ideal  chemical  elements.  Starting  from  the 
^atoms,  the  orders  of  combination  are,  first,  the  union  of  the  atoms 
to  form  the  molecules  which  are  the  nuclei  of  definite  substances, 
thei^  ation  of  these  molecules  to  form  material  mas««efi. 

i'  ,      I '  may  conceive  of  the  union  of  either  similar  or 

of  dissimilar  atoms;  and  while  the  union  of  unlike  atoms  results 
in  n  '         >ri  of  molecules  of  compound  substances^  the  union 

of  li  i.ill  of  oxygen  or  all  of  hydrogen,  for  exiimple) 

yields  molecules  of  elementary  substances.  So  far  as  the  primary 
yrtructur©  is  concerned,  there  is  no  distinction  between  an  elo- 
lentary  substance  like  oxygen  gas  and  a  compound  substance 
like  water.  In  each  case  the  mat*»rial  is  an  aggregate  of  similar 
molwules,  and  owes  its  physical  qualities  to  the  external  relations 
of  its  peculiar  units;  but,  while  tlie  molecules  of  oxygeji  gas  ar© 
ell  compose*!  of  two  atoms  of  oxygen,  the  molwtiles  of  wator 
insist  each  of  two  atoms  of  hydrogen  and  one  of  oxygen* 
In  admitting  the  iK»ssibility  of  the  union  of  similar  atomji  to 
form  the  niolecules  of  elementary  substances,  the  new  |  hy 

Fof  chemistry  differs  most  markedly  from  the  old.    Th<     ,       ;.i  of 
Laroisicr  was  based  on  a  conception  of  dualism  originally  sug- 
sted  by  sexual  r* '  and  the  term  '  "  which 

ras  so  cx)nBtantly  11  xplain  chemical  ,,    ,  i  phase 

of  this  conception.    The  elements  of  two  kinds  jmired  together  to 
f  '*         '  ami  thi         V         —  ^     ^   .     .  ^^^ 

'  li  -s  vvero  t  ^  .ty 

of  another  acid  or  another  base  for  the  temporary  mate  of  a  fol- 
low-companiom  At  the  time  of  Lavoisi<?r,  the  grosser  features  of 
lese  dualistic  conceptions,  w^hich  so  disgust  us  in  the  earlier 
writers  on  chemistry,  had  disappeared  ;  and,  still  lat^r,  Berzelius 
attempted  to  place  the  system  on  a  scientific  basis  by  referring 
the  dualism  to  electrical  relations.  But  thert»  was  an  entire  con- 
^nujty  of  thought  from  first  to  last,  and  in  this  was  involve*!  the 
r>r»*vriiKit->  T.L.r.  ♦v-.t  strength  of  chemical  union  depi*nded  on  op* 
[l  But  this  idea,  which  I  have  no  doubt  many 

try  under  the  old  system  still  retain^ 


•f  the  V  combining  forces  known  to  chemistry  ia 

'that  wMcli  holdii  lugother  the  dissimilar  atoms  of  oxygen  and 
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hydrogen  in  the  molecules  of  water,  and,  measured  by  the  heat 
evolved,  this  force  is  nearly  equaled  by  the  force  which  unites 
the  similar  atoms  of  nitrogen  to  form  a  molecule  of  nitrogen  gas ; 
and  the  great  violence  of  many  modern  explosives  depends  upon 
this  circumstance. 

It  will  now  be  seen  that  with  our  new  philosophy  the  whole 
glamour  which  formerly  bedazzled  our  idea  of  an  elementary  sub- 
stance, and  distinguished  it  widely  from  all  other  substances,  dis- 
appears. The  differences  between  substances  depend  upon  the 
differences  between  their  molecules,  and  as  great  molecular  differ- 
ences may  arise  from  the  imion  of  similar  as  from  the  union  of 
dissimilar  atoms.  The  union  of  two  atoms  of  hydrogen  and  one 
of  oxygen  gives  a  molecule  of  water,  the  union  of  two  atoms  of 
hydrogen  and  two  of  oxygen  gives  a  molecule  of  peroxide  of 
hydrogen ;  the  union  of  two  atoms  of  oxygen  alone  gives  a  mole- 
cule of  oxygen  gas,  the  union  of  three  atoms  of  oxygen  a  molecule 
of  ozone,  and  the  difference  between  the  last  two  substances  is  as 
great  and  of  the  same  sort  as  the  difference  between  the  first  two; 
and  so  it  is  with  the  so-called  allotropic  states  of  other  elementary 
substances. 

According  to  the  modem  philosophy  of  chemistry,  the  proper- 
ties and  relations  of  a  substance  depend  fully  as  much  upon  the 
manner  in  which  the  atoms  are  grouped  in  the  molecules  of  the 
substance  as  upon  the  nature  of  the  atoms  of  which  the  molecules 
consist ;  and  the  differences  between  isomeric  substances  to  which 
we  have  referred,  depend  wholly  on  what  we  call  the  molecular 
structure.  The  molecules,  both  of  butyric  acid  and  of  acetic  ether, 
consist  of  four  atoms  of  carbon,  eight  atoms  of  hydrogen,  and  two 
of  oxygen,  and  the  chemist  will  show  you  just  how  these  atoms 
are  grouped  in  the  molecule  of  each  substance,  and  how  the  sepa- 
rate relations  of  these  widely  differing  products  depend  on  the 
structure  he  has  assigned  to  their  respective  molecules.  Indeed, 
the  study  of  molecular  structure — that  is,  of  the  mode  of  grouping 
of  atoms  in  the  molecules,  especially  in  those  of  the  compounds  of 
carbon — ^has  almost  engrossed  the  attention  of  chemists  for  the 
past  twenty-five  years.  An  immense  mass  of  facts  and  theories 
has  been  collected,  and  a  symbolical  method  of  representing  the 
structure  has  been  adopted,  which,  although  highly  conventional, 
must  embody  real  truth,  however  dimly  it  may  be  now  perceived; 
for  the  system  has  led  to  more,  and  more  important,  discoverieB 
than  any  one  of  the  dominant  systems  of  science  of  the  present 
day.  The  system  has  a  great  charm  for  students,  and  wfa«t  is 
called  the  study  of  organic  chemistry  in  our  colleges  is  wholly  a 
discussion  of  problems  of  this  kind« 

■ie  systems  of  atoms  that  we  call  molecules  have  baen  fte- 
compared  to  the  solar  system,  and  cited  as  < 
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man  occupies  an  intermediate  pogition  in  creation,  with  a  micro- 
cosmos  beneuth  ajs  far  removed  from  the  order  of  hiti  perceptions 
as  i»  the  macrocosmos  above  him.  To  one  who  realizoH  what  must 
be  the  complex  dynamical  relatiouii  as  well  as  the  order  of  nmgni- 
tilde  of  these  molecular  syst^tsms,! ho  diagrams  of  molecular  struct- 
ure which  may  be  seen  in  any  work  on  nrganic  rhenii  n  not 
but  ap(>ear  an  crude  and  clnldish  as  the  figurcij  of  c  ttions 
on  a  e4?Iestial  globe;  and  when,  as  frequently  hap|)ons,  tho  student 
c<  '  \  fi  and  the  substance,  onecnn  hai  '  '  rn 
a  I  ,^  ired  laugh  at  the  spider*leg  forn  m1 
German  chemist  is  in  the  habit  of  calling  them.  Btill,  these  are 
^liie  conventional  forms  of  a  good  working  theory,  which  is 
ble  product  of  human  thought  and  an  effective  means  of 
^vancing  knowledge. 

For  one  who  has  followed  the  history  of  chemical  thought 
from  tho  first,  it  is  easy  to  discover  great  imperfections  in  our 
pveoent  system.  The  assumption  that,  with  more  than  «4jv*tsnty 
different  kinds  of  atoms  already  known,  uniting  in  such  varied 
oombinations  to  form  molecules,  only  like  molecules  should  ever 
^mgaU'^  to  form  maU^rinl  masses,  is  a  solecism  in  the  very  post- 
Bktes  of  the  system ;  and  tho  whole  question  of  molecular  combi- 
nation  is  one  which  is  still  in  abeyance*  Analogy  forbids  us  to  be> 
Ueve  that, down  to  a  certain  limit  of  ilimensions  that  we  citll  mole- 
cules, the  constitution  of  matkT  is  of  a  wholly  different  sort  from 
that  whicli  appears  on  subdividing  the  molecules*  It  is  fui  iMiually 
incredible  assumption  that  all  atoms  of  the  same  element  are  so 
many  independent  creations  exactly  alike  in  every  resjMxrt.  Then, 
aa  our  knowledge  increases,  the  distinctions  l}otwc^*n  tho  chemical 
elements  are  becoming  less  marked  atul  their  relations  to  each 
other  more  intimate.  They  are  beginning  to  appear^  not  a«  wo- 
latod  units,  but  as  links  in  a  complex  network,  which  presents  an 
unbroken  continuity  throughout.  The  recent  study  of  the  rarer 
earths  leaves  us  in  doubt  whether  we  have  an  indefinite  number  of 
(dements,  or  only  one  under  unnumbc*re<i  manifestations ;  and  Uie 
later  results  of  spectrum  analysis  seem  to  indicate  quite  clearly 
that,  at  the  high  temperatures  of  the  sun  and  of  the  BxikI  §ta.rs» 
many  of  our  tern^strial  elements  are  decomposed.  Frr»m  a  mathe- 
matical analysis  of  the  spectra,  Griinwald  maintains — and  supix>rt« 
his  concluision  by  a  great  array  of  confirmatory  measurements 
that  tho  rer?  '^  solar  spectrum  line  called  helium,  and  the 

lally  well,:  i  line  of  the  sun's  corona*  come  from  two 
constitucute  of  hydrogen  gas,  the  first  of  which  is  somewhat 
heavier  and  the  last  far  lighter  than  hydrogen  p  '    '  '  - 

elusion,  if  not  finally  accepted,  is  regarde^tl  as  ^    ^  ►> 

by  men  of  such  scientific  sobriety  as   Liveing  and  Dewar,  of 
Ounbridgeiy  in  England — men  who  are  acknowi    '      *     "  ^^  ^^ 
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the  best  authorities  on  spectrum  analysis.  I  had  intended,  in  this 
connection,  to  discuss  these  last  points,  to  which  I  can  here  only 
allude,  and  which  are  every  day  acquiring  greater  and  greater 
importance ;  but  my  paper  is  already  too  long,  and  there  is  abun- 
dant  material  for  another  essay  on  the  same  general  subject  I 
have  accomplished  the  immediate  object  at  which  I  aimed,  if  I 
have  made  evident  that  the  foundations  of  our  science  are  still 
hidden  in  obscurity,  and  that  the  conception  of  a  chemical  ele- 
ment is  to-day  just  as  indefinite  and  just  as  metaphysical  as 
it  was  at  the  time  of  Aristotle. 


AGNOSTICISM. 

By  Peof.  THOMAS  H.  HUXLEY. 

WITHIN  the  last  few  months  the  public  has  received  much 
and  varied  information  on  the  subject  of  agnostics,  their 
tenets,  and  even  their  future.  Agnosticism  exercised  the  orators 
of  the  Church  Congress  at  Manchester.*  It  has  been  furnished 
with  a  set  of  '^  articles  "  fewer,  but  not  less  rigid,  and  certainly  not 
less  consistent  than  the  thirty-nine ;  its  nature  has  been  analyzed, 
and  its  future  severely  predicted  by  the  most  eloquent  of  that 
prophetical  school  whose  Samuel  is  Auguste  Comte.  It  may  still 
be  a  question,  however,  whether  the  public  is  as  much  the  wiser 
as  might  be  expected,  considering  all  the  trouble  that  has  been 
taken  to  enlighten  it.  Not  only  are  the  three  accounts  of  the 
agnostic  position  sadly  out  of  harmony  with  one  another,  but  I 
propose  to  show  cause  for  my  belief  that  all  three  must  be  seri- 
ously questioned  by  any  one  who  employs  the  term  "  agnostic  "  in 
the  sense  in  which  it  was  originally  used.  The  learned  principal 
of  King's  College,  who  brought  the  topic  of  agnosticism  before 
the  Church  Congress,  took  a  short  and  easy  way  of  settling  the 
business : 

Bat  if  this  be  so,  for  a  raan  to  nrge,  as  an  escape  from  this  article  of  belief^ 
that  he  has  no  means  of  a  scientific  knowledge  of  the  onseen  world,  or  of  the 
future,  is  irrelevant.  His  difference  from  Christians  lies  not  in  the  fact  that  Im 
has  no  knowledge  of  these  things,  but  that  he  does  not  believe  the  aothoritj  on 
which  they  are  stated.  He  may  prefer  to  call  himself  an  agnostic ;  bat  hb  real 
name  is  an  older  one — he  is  an  infidel ;  that  is  to  say,  an  nnbeliever.  The  woid 
infidel,  peril aps,  carries  an  unpleasant  significance.  Perhaps  it  ia  ri^t  tlnA  il 
should.  It  is,  and  it  ought  to  be,  an  unpleasant  thing  for  a  man  to 
plainly  that  he  does  not  believe  in  Jesus  Christ. 

'  ^*n  the  course  of  the  discussion  which  followe" 

ta  "Official  Report  of  the  Churoii  OongreM  bil' 
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f eterborongh  departed  so  far  from  hia  customaiy  courtesy  oad 
iaIf-re^IwH>t  a«  to  speak  of  *' cowardly  afriiosticism  '*  (p.  SCiS). 

So  much  of  Dr.  Wace's  addresft  ^  '  '  '    itly  or  implicitly 

concern!*  me,  that  I  take  upon  myati  ith  it;  but,  in  so 

doing,  it  mu^t  be  understood  that  I  ^peak  for  myaelf  alone ;  I  am 
t  awnru  tlmt  thr  rc^  ia  any  sect  of  AgnoRtian ;  and  if  there  be,  I 
not  iU*  acknuwif'dged  prophet  or  pope*  I  desire  to  leave  to 
the  Comti^ts  the  entire  monopoly  of  Uie  manufacture  of  imitation 

lesiasticism. 

Lt^t  ua  calmly  and  dispassionately  consider  Dr*  Wace's  appre- 
ciation of  agnosticism.    The  agnostic,  according  to  his  view,  is  a 
who  says  he  has  no  means  of  attaining  a  scientific  knowl- 

f  the  unseen  world  or  of  the  future ;  by  which  somewliat 

loo06  pl»ru8e<>logy  Dr.  Wace  presumably  means  the  theological 
unseen  world  and  future.  I  can  not  think  this  description  happy 
•ither  in  fonn  or  substance,  but  for  the  present  it  may  pa^*i,  Dn 
Wace  continues,  that   is  not  '*his  difference  from  Clit  * 

Ar©  there,  then^any  Christians  who  8ay  that  they  knoVN  ^ 

about  tho  untseen  world  and  the  futuru  ?  I  was  ignorant  of  Uio 
fai  'I  am  ready  to  accept  it  on  the  authority  of  a  profosaaional 
th'  \,  and  I  proceed  to  Dr.  Waco  s  next  proposition. 

The  real  state  of  the  case,  then,  is  that  the  agnostic  **  does  not 

ieve  tlie  authority"  on  which  **  these  tilings ''  ai  '  d,  which 

tliority  is  Jasus  Christ.    He  is  simply  an  old-fa  i  '  inlidel " 

wh*>  is  afraid  to  own  to  his  right  name.  As  "  Prosbyti^r  is  priest 
writ  hirge/*  HO  is  ** agnostic'*  the  mere  Greek  equivalent  for  tho 
Latin  "  infidel/'  There  is  an  attnii^tivo  simplicity  alnjut  this  solu- 
tion of  the  problem  ;  and  it  has  that  advantage  of  being  some- 
what offensive  to  the  persons  attacke<l,  which  is  so  dear  to  tho 
less  refined  sort  of  controversialist  The  agnostic  says,  **  I  can  not 
find  good  evidence  that  so  and  so  is  tnie."  "Ah,"  8^ly«  his  adver- 
gary,  seizing  his  opportunity,  **  then  you  declare  that  Jesus  Clirlst 
WAS  untruthfiiU  for  he  said  so  and  »«^ ;  a  very  telling  method  of 
r»'  But  suppose  that  the  value  of  the  evidence  aa 

to  y  have  said  luid  done,  and  as  to  the  exact  nature 

and  scope  of  his  authority,  is  just  that  which  the  agnostic  finds  it 
m        ^   •'     '  •  •  ,^.  p     jf  J  venture  to  doubt  that  t'     '    *  .* 

OE  ommand,  **  Up,  Guards,  and  at  t 

Waterloo,  I  do  not  think  that  even  Dr.  Wace  would  accuse  m©  of 
di  *    " 
til 
preUminary 

Now,  ^^ 
sirtf^tlv  n 


than 


Tt 


*,     Yet  it  would  be  just  as  rea  '*     '      !> 

one  of  deny  in  fi"  what  Jesus  sat  ti 

1  -  to  what  he  did  say  is  settled. 

to  what  J      : ally  said   and  did  ia 

-m,  whirh   i  ►>  of  «olr»fi'"*n  by  no 

by  the  :  h  Ht- 

^4Ci^  ^fi  flH^^unenso  u.i«440u4vi,  vm4lu  has 
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occupied  some  of  the  best  heads  in  Europe  for  the  last  century ; 
and  it  is  only  of  late  years  that  their  investigations  have  begun  to 
converge  toward  one  conclusion.* 

That  kind  of  faith  which  Dr.  Wace  describes  and  lauds  is  of 
no  use  here.  Indeed,  he  himself  takes  pains  to  destroy  its  eviden- 
tial value. 

"  What  made  the  Mohammedan  world  ?  Trust  and  faith  in 
the  declarations  and  assurances  of  Mohammed.  And  what  made 
the  Christian  world  ?  Trust  and  faith  in  the  declarations  and 
assurances  of  Jesus  Christ  and  his  apostles'*  (7oc.  cU.,  p.  253).  The 
triumphant  tone  of  this  imaginary  catechism  leads  me  to  suspect 
that  its  author  has  hardly  appreciated  its  full  import.  Presuma- 
bly, Dr.  Wace  regards  Mohammed  as  an  unbeliever,  or,  to  use  the 
term  which  he  prefers,  infidel ;  and  considers  that  his  assurances 
have  given  rise  to  a  vast  delusion,  which  has  led,  and  is  leading, 
millions  of  men  straight  to  everlasting  punishment  And  this 
being  so,  the  "  trust  and  faith  "  which  have  "  made  the  Moham- 
medan  world,'*  in  just  the  same  sense  as  they  have  **  made  the 
Christian  world,"  must  be  trust  and  faith  in  falsehood.  No  man 
who  has  studied  history,  or  even  attended  to  the  occurrences  of 
every-day  life,  can  doubt  the  enormous  practical  value  of  trust 
and  faith ;  but  as  little  will  he  be  inclined  to  deny  that  this  prac- 
tical value  has  not  the  least  relation  to  the  reality  of  the  objects 
of  that  trust  and  faith.  In  examples  of  patient  constancy  of  faith 
and  of  unswerving  trust,  the  "  Acta  Martyrum  "  do  not  excel  the 
annals  of  Babism. 

The  discussion  upon  which  we  have  now  entered  goes  so  thor- 
oughly to  the  root  of  the  whole  matter ;  the  question  of  the  day 
is  so  completely,  as  the  author  of  "Robert  Elsmere"  says,  the 
value  of  testimony,  that  I  shall  offer  no  apology  for  following  it 
out  somewhat  in  detail ;  and,  by  way  of  giving  substance  to  the 
argument,  I  shall  base  what  I  have  to  say  upon  a  case,  the  con- 
sideration of  which  lies  strictly  within  the  province  of  natural 
science,  and  of  that  particular  part  of  it  known  as  the  physiology 
and  pathology  of  the  nervous  system. 

*  Dr.  Wace  tells  us,  **  It  may  be  asked  how  far  we  can  rely  on  the  accounts  we  poiSMi 
of  our  Lord's  teaching  on  these  subjects.'*  And  he  seems  to  think  the  question  appro- 
priately answered  by  the  assertion  that  it  ''ought  to  be  regarded  as  settled  by  M.  Rcnan^s 
practical  surrender  of  the  adverse  case.'*  I  thought  I  knew  M.  Renan's  works  pretty  well, 
but  I  have  contrived  to  mias  this  ** practical**  (I  wish  Dr.  Wace  had  defined  tba  aeope  of 
that  useful  adjective)  surrender.  However,  as  Dr.  Waoe  can  find  no  difficoHy  In  ] 
out  the  passage  of  M.  Renan*s  writings,  by  which  ho  fceli  jnatified  in  makfa^  1 
ment,  I  shall  wait  for  further  enlightenment,  contenting  myadf,  for  the  ] 
«n*oiriii4;  that  If  M.  Renan  were  to  retract  and  do  penanee  in  NolM  I 

Hitiona  to  Biblical  criticism  that  may  be  specially  his  prapcil^.  i* 

aim,  as  they  are  set  forth  in  the  works  ef  Stnuiii^  Bmm^  V 

,  iffonld  not  be  sensiUj  afleoled. 
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rsi 


I  fi    '  ^  ^'  n  1  Gospel  {chap*  v),a  statement,  to  all  appear- 

ance ] .  tlie  same  e\ideutial  valu*j  aa  any  utliirr  con- 

tained in  tbat  history*  It  is  the  well-known  Ktory  of  the  duvils 
who  were  cast  out  of  a  man,  and  ordered,  or  penuitted,  to  enter 
into  a  herd  of  swinu,  to  the  great  loss  and  damiige  of  the  innocent 
Qerasene,  or  Gadareni^  pig-owners.  Thoro  can  be  no  doabt  that 
the  narrator  intends  to  convey  to  hi«  rwidcrs  his  own  conviction 
that  thi»  casting  out  and  entering  in  were  effected  by  the  agency 
of  Je»U!*  of  Nazarotli ;  that,  by  speech  and  action,  Jt^BU8  enforced 
I  this  conviction  ;  nor  docs  any  inkling  of  the  legal  and  nioml  ilifTU 
I   cnllies  of  the  case  manifest  itself, 

I         On  the  other  hand,  everything  that  I  know  of  i'  d 

I   and  pathological  science  leads  me  to  entertain  a  vcrv  ^       n- 

I  riction  tbat  the  phenomena  aacribed  to  possession  are  as  purely 
I  natural  as  thoso  which  conjstitute  small-pox ;  everything  that  I 
I  know  of  anthropology  learU  me  to  think  that  the  belief  in  demons 
l|pid  demoniacal  px^isossion  is  a  mere  survival  of  a  once  universal 
Toporstition,  and  that  its  persistence  at  the  present  time  is  pretty 
much  in  the  in  vers*]*  ratio  of  the  general  instmction,  intelligefiee» 
and  sound  judgmeiit  of  the  jx^pulation  among  whom  it  prevails. 
Everything  that  I  know  of  law  and  justice  convinces  me  that  the 
wanton  destruction  of  other  people's  property  is  a  misdemeanor 
of  evil  example.  Again,  the  study  of  history,  and  especially  of 
that  of  the  fifteenth,  sixteenth,  and  seventeenth  centuries,  leaves 
no  shadow  of  doubt  on  my  min<i  that  the  belief  in  tlie  reality  of 
pOflBession  and  of  witchcraft,  justly  basted,  alike  by  Catholics  and 
Proteetants,  upon  this  and  innumenible  other  pannages  in  both 
the  Old  and  New  Testaments,  gave  rise,  through  the  special  influ* 
enoo  ♦' ' "  '  -*,  to  the  moj^t  1       *'  *    persecutions 

and  j'i  lusands  ufHjn  tli  ^  of  iniiooeiit 

men,  women,  and  children.  And  when  I  reflect  tbat  the  record 
of  apT  I  simple  '    '      tion  ui>on  such  an  occasion  aa  iiM, 

that  t  f  in  wii  and  {K>sscssion  is  wicked  nonsensG, 

would  have  rendered  the  long  agony  of  medieval  humanity  im- 
pofiQtible,  I  am  prompted  to  reject,  as  dishonor*  r  '^  -^  supposition 
tbat  KUch  declaration  was  withheld  out  of  co  ion  to  popu- 

lar error, 

**  Come  forth,  thou  unclean  spirit,  out  of  the  man  "  (^tark  v  «^^  * 
are  the  wofxls  attributed  to  Jesuit.     If  I  declare,  lu*  I  have  n*^ 
tation  in  that   1   utterly  di 3*1x4 ievo  in   ^  f 

**unclean  -     .    ;  and,  consequently,  in  the  pot. ,      .      .  ,r 

•*  coming  forth  "  out  of  a  man.  I  supjxwfto  that  Dr.  Wat^e  will  tell  me 
I  '  *         *  *  our  Lord'*  {loc.  n(.,  p.  255)* 

F'  ,  fie  most  resourceful  of  recon- 

cilers can  h^tlly  venture  to  aOlrm  that  Ihey  are  compatible  with 
^  Here,  m  •IvBjt,  tlie  nvlMd  tbtvIoa  to  cIML 
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a  disbelief  in  '^  these  things.''  As  the  learned  and  fair-minded,  as 
well  as  orthodox.  Dr.  Alexander  remarks,  in  an  editorial  note 
to  the  article  "Demoniacs/'  in  the  "Biblical  Cyclopfledia"  (voL  i, 
p.  664,  note) : 

....  On  the  lowest  groands  on  which  oar  Lord  and  bb  apostles  can  be 
placed,  thej  must,  at  least,  be  regarded  as  Konett  men.  Kow,  though  honest 
speech  does  not  require  that  words  should  be  used  alwajs  and  onlj  in  their 
etymological  sense,  it  does  require  that  they  should  not  be  used  so  as  to  affirm 
what  the  speaker  knows  to  be  false.  While,  therefore,  our  Lord  and  his  apostles 
might  use  the  word  datfiowiC^a-Beuy  or  the  phrase  daifiinow  tx^uf,  as  a  popular  descrip- 
tion of  certain  diseases,  without  giving  in  to  the  belief  which  lay  at  the  soorce  of 
such  a  mode  of  expression,  they  could  not  speak  of  demons  entering  into  a  man, 
or  being  cast  out  of  him,  without  pledging  themselves  to  the  belief  of  an  actual 
possession  of  the  man  by  the  demons  (Campbell,  "Prel.  Diss.,"  vi,  1, 10).  If,  con- 
sequently, they  did  not  hold  this  belief,  they  spoke  not  as  honest  men. 

The  story  which  we  are  considering  does  not  rest  on  the  au- 
thority of  the  second  Gospel  alone.  The  third  confirms  the 
second,  especially  in  the  matter  of  commanding  the  imclean  spirit 
to  come  out  of  the  man  (Luke  viii,  29) ;  and,  although  the  first 
Gospel  either  gives  a  different  version  of  the  same  story,  or  tells 
another  of  like  kind,  the  essential  point  remains :  "  If  thou  cast  us 
out,  send  us  away  into  the  herd  of  swine.  And  he  said  unto  them. 
Go ! "  (Matthew  viii,  31,  32). 

If  the  concurrent  testimony  of  the  three  synoptics,  then,  is 
really  sufficient  to  do  away  with  all  rational  doubt  as  to  a  matter 
of  fact  of  the  utmost  practical  and  speculative  importance — belief 
or  disbelief  in  which  may  affect,  and  has  affected,  men's  lives  and 
their  conduct  toward  other  men  in  the  most  serious  way — ^then  I 
am  bound  to  believe  that  Jesus  implicitly  affirmed  himself  to  pos- 
sess a  '^  knowledge  of  the  unseen  world,"  which  afforded  full  con- 
firmation to  the  belief  in  demons  and  possession  current  among 
his  contemporaries.  If  the  story  is  true,  the  mediaeval  theory  of 
the  invisible  world  may  be,  and  probably  is,  quite  correct ;  and 
the  witch-finders,  from  Sprenger  to  Hopkins  and  Mather,  are 
much-maligned  men. 

On  the  other  hand,  humanity,  noting  the  frightful  consequences 
of  this  belief ;  common  sense,  observing  the  futility  of  the  evidence 
on  which  it  is  based,  in  all  cases  that  have  been  properly  investi- 
gated ;  science,  more  and  more  seeing  its  way  to  inclose  all  the 
phenomena  of  so-called  ^'possession"  within  the  domain  of  pa- 
thology, so  far  as  they  are  not  to  be  relegated  to  that  of  the  police 
— all  these  powerful  influences  concur  in  warning  us,  at  onr  peril, 
against  accepting  the  belief  without  the  most  careful  acratiny  of 
*'  e  authority  on  which  it  rests. 

I  can  discern  no  escape  from  this  dilemma:  either . 

bt  he  is  reported  to  have  said,  or  he  did  nok    la  tbe 
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eaae,  it  is  Ineritttblc  that  his  authority  on  matters  conntsitotl  with 
the  "  unseen  world  "  should  be  roughly  shaken ;  in  the  latter^  th© 
blow  falls  upon  the  authority  of  the  synoptic  gospels.  If  their 
report  on  a  matter  of  such  stupendous  and  far-reaching  practical 
import  as  thiJ*  is  untrustworthy,  how  can  we  be  sure  of  its  trust- 
worthiness  in  other  cases?  The  favorite  "  earth/' in  which  the 
hard-pressed  reconciler  takes  r« ^  V     Mie  Bible  does  not  pro- 

fess to  teach  Bcieuce/ is  stopped  i  I  ace*    For  the  question 

of  the  existence  of  demooB  and  of  pOBsession  by  them,  though  it 
lies  strictly  within  the  province  of  sciencei  \b  iilso  of  the  deepest 
moral  and  religious  significance.  If  physical  and  mental  disorders 
are  causcnl  by  demons,  Gregory  of  Tours  and  his  contemporaries 
rightly  considered  that  relics  and  exorcists  were  more  useful  than 
doctors;  the  gravest  questions  arim?  as  to  the  legal  and  moral 
responsibilities*  of  ix^rstons  inspire<i  by  demoniacal  impulses  ;  and 
our  whole  conception  of  the  universe  and  of  our  relations  to  it 
becomes  totally  different  from  what  it  would  be  on  the  contrary 
hypothesis. 

The  theory  of  life  of  an  average  medieval  Christian  was  as 
different  from  that  of  an  average  nineteenth-century  Englishman 

that  of  a  West-African  negro  is  now  in  these  respects.  The 
odern  world  is  slowly,  but  surely,  shaking  off  the*4e  and  other 
monstrous  survivals  of  savage  delusions,  and,  whatrtver  happ^ms, 
it  will  not  return  to  that  wallowing  in  the  mire.  Until  the  con- 
trary is  provetl,  I  ventun^  to  doubt  whether,  at  this  present 
moment,  any  Protestant  theologian,  who  luis  a  reputation  to  lose^ 
will  say  that  he  believes  the  Qadarrn     ^     r. 

The  choice  then  lies  between  disi  i;  those  who  compiled 

the  go»{>el  biographies  and  disbelieving  the  Master,  whom  they, 
simple  sunls,  thought  to  honor  by  pre8er\nng  such  traditions  of 
the  exercise  of  his  authority  over  Satan's  invisible  world.  This  is 
the  dilemma.  Nt>  deep  scholarship,  nothing  but  a  knowIe<lge  of 
tlie  reWsed  version  (on  which  it  is  to  be  supposed  all  that  mere 
scholarship  can  do  has  been  done),  with  the  ajrplication  thereto  of 
iho  oomr  »!is  of  conimon  sense,  is  netMifuI  to  enable  ns  to 

make  a  I  on  its  horns.     It  is  hardly  doubtful  that  the 

^  torn  ux  ancs  realff  mMn  to  taj  thai  thttt  b  aiif  InUrna!  or  axiernal  cHlffioo  bf 
«liicb  Um  roader  of  n  blbticm)  tUtciEMtfit,  hi  «Uieh  •<4^oiifio  m«tt«r  U  ooxiUia«i),  U  «it«btf(| 
to  )u4l^  «b*Ui«r  U  U  to  Ik»  Lakm  ««t  fdlHmx  or  not  t  b  tlu*  account  of  tbe  0clugc,  aocqitcil 
aa  tfiic  Eti  ibo  N««  TottatDent,  \t%t  prcciic  and  apecifio  than  that  ol  iho  call  of  Jibraliam. 
al«o  aocvptcd  aa  true  iberetn  ?  Bf  vUat  mark  dooa  tbr  »tar?  of  tbe  fcedlti;;  frith  tnaima  \n 
tb«  wndcmaM,  nhkh  Inrolrca  pocdo  Tcry  ctiHouji  »ci«fitiAe  prtihtt;fn#,  tboir  Utat  it  b  mvant 
xxMfTcXj  for  r  ■  '  wKiU  the  •toff  of  tb«  tfiacriptioQ  of  the  U*  on  itone  by  tlia  band 

of  Jabrcb  1  (le  t     If  tbo  atory  of  tb«  Fall  U  not  tbe  true  roeord  of  an  historical 

,  itbia  bccomea  of  PauHoc  tb<>otog7  f    Vet  tba  aftofj  of  tbe  Fall  at  dire^  < 
Seta  «1^  prabaMllty,  and  U  a*  devoid  of  tnul  worth;  firldattOCb  fti  tbai  of  ib«  Crcafka  or 
thnt  6f  tba  Miiea,  with  wbicb  a  forma  an  btnaootoualj  l^csdarj  mHoil 
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story^  as  told  in  the  first  Gosi>el^  is  merely  a  version  of  that  told  in 
the  second  and  third.  Nevertheless,  the  discrepancies  are  seriona 
and  irreconcilable;  and,  on  this  ground  alone,  a  suspension  of 
judgment,  at  the  least,  is  called  for.  But  there  is  a  great  deal 
more  to  be  said.  From  the  dawn  of  scientific  biblical  criticism 
until  the  present  day  the  evidence  against  the  long -cherished 
notion  that  the  three  synoptic  gospels  are  the  works  of  three 
independent  authors,  each  prompted  by  divine  inspiration,  has 
steadily  accumulated,  until,  at  the  present  time,  there  is  no  visible 
escape  from  the  conclusion  that  each  of  the  three  is  a  compilation 
consisting  of  a  groundwork  common  to  all  three — ^the  threefold 
tradition ;  and  of  a  superstructure,  consisting,  firstly,  of  matter 
common  to  it  with  one  of  the  others,  and,  secondly,  of  matter  spe- 
cial to  each.  The  use  of  the  terms  "groundwork''  and  "super- 
structure ''  by  no  means  implies  that  the  latter  must  be  of  later 
date  than  the  former.  On  the  contrary,  some  parts  of  it  may  be, 
and  probably  are,  older  than  some  parts  of  the  groundwork.* 

The  story  of  the  Gadarene  swine  belongs  to  the  groundwork ; 
at  least,  the  essential  part  of  it,  in  which  the  belief  in  demoniac 
possession  is  expressed,  does ;  and  therefore  the  compilers  of  the 
first,  second,  and  third  gospels,  whoever  they  were,  certainly  ac- 
cepted that  belief  (which,  indeed,  was  universal  among  both  Jews 
and  pagans  at  that  time),  and  attributed  it  to  Jesus. 

What,  then,  do  we  know  about  the  originator,  or  originators, 
of  this  groundwork— i)f  that  threefold  tradition  which  all  three 
witnesses  (in  Paley's  phrase)  agree  upon — that  we  should  allow 
their  mere  statements  to  outweigh  the  coimter-arguments  of  hu- 
manity, of  common  sense,  of  exact  science,  and  to  imperil  the 
respect  which  all  would  be  glad  to  be  able  to  render  to  their 
Master  ? 

Absolutely  nothing.f  There  is  no  proof,  nothing  more  than  a 
fair  presumption,  that  any  one  of  the  gospels  existed,  in  the  state 
in  which  we  find  it  in  the  authorized  Version  of  the  Bible,  before 
the  second  century,  or,  in  other  words,  sixty  or  seventy  years  after 
the  events  recorded.  And,  between  that  time  and  the  date  of  the 
oldest  extant  manuscripts  of  the  Gospels,  there  is  no  telling  what 
additions  and  alterations  and  interpolations  may  have  been  made. 
It  may  be  said  that  this  is  all  mere  speculation,  but  it  is  a  good 

*  See,  for  an  admirable  discussion  of  the  whole  subject,  Dr.  Abbott's  artide  «■  tktGtt> 
pels  in  the  "  Encjclopaedia  Britannica  "  ;  and  the  remarkable  moBOgraph  \gf  PmI.  YefltMi^ 
"  Jesus  Nazarenus  und  die  erste  cfaristlidie  Zdt  **  (1882).  Whetlier  we  a^TM  vilk  Aee» 
elusions  of  these  writers  or  not,  the  method  of  critical  faiTCStigMioD  wliidh  llHffllVl  Jl 
unimpeachable. 

fotwithsUnding  the  hard  worda  shot  at  me  from  beUiid  tfttMhi 
->  in  a  recent  nnmber  of  the  "  Qnafteriy  BeTtew,"  I  mbm* 
itfoD,  that  the  four  Gofpel8»  M  iStmf  ham 
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tnpeteni  scholars  and  honest  men,  onr  revieers 
d  to  point  out  thiit  such  things  have  happeaiHl 
even  since  the  date  of  the  oldest  known  manuecripts.  The  oldest 
tw  '  n  of  the  second  Goapel  end  with  the  eighth  verdo  of  thu 

six  chapter;  the  remaming  twelve  verses  are  «puriou>;^  and 

it  \9  noteworthy  that  the  maker  of  the  addition  ha«  not  he^itiited 
to  intnxluce  a  »j>eech  in  which  Jesus  promises  hits  disciples  that 
*'  in  my  name  shall  thoy  cast  out  devils." 

The  other  passage  **  rejected  to  the  margin"  is  still  more  in* 
ve.  It  is  that  touching  apologue*,  with  its  profound  ethical 
f  the  woman  taken  in  adultery — which,  if  internal  evidence 
were  an  infallible  guide,  might  well  b*^  affirmed  to  be  a  typical  ex* 
ample  of  the  teachings  of  Jesus.  Yet,  my  the  revisers,  pitilessly, 
**  Most  of  the  ancient  authorities  omit  John  \ii,  53,  viii,  1 1/'  Now, 
let  any  reasonable  man  ask  himself  this  question  :  If,  after  an 
approximative  settlement  of  the  canon  of  the  N«>w  Testanientp  and 
even  later  than  the  fourth  and  fifth  centuricu,  literary  fabricator* 
bn  '    *  *         '     '  '      t  V  to  make  such  additions  and  iater- 

p<n  J,  they  have  done  when  no  one  had 

thought  of  a  canon;  when  oral  tradition,  still  unfixed,  was  regard- 
ed as  more  valuable  than  such  written  records  as  may  ha\^  I 
in  the  latter  portion  of  the  first  century  ?  Or,  to  take  1 1  r 
alternative,  if  those  who  gradually  settled  the  canon  did  not  know 
of  the  existence  of  the  oldest  codices  which  have  come  down  to 
us;  or  if,, knowing  them,  they  rejected  their  autlionty,  what  is  to 
bo  thought  of  their  competency  as  critics  of  the  text  ? 

People  who  object  to  frw  criticism  of  the  Christian  Scriptures 
forget  that  they  are  what  they  arn  in  virtue  of  very  free  criticism ; 
unless  the  advocates  of  in  n  are  prepared  t<i  affirm  that  the 

^jUajority  of  influential  ec^ ,  ..,  ,  icis  during  several  centuries  were 
feguarcled  against  error*  For,  even  granting  that  some  books  of 
jieriod  were  inspin»d,  they  were  certainly  few  among  many; 
those  who  selectc*!  the  canonical  books,  unless  they  them- 
nelvefl  were  also  inspired,  must  be  regarded  in  the  light  of  mere 
critics,  and,  from  the  evidence  tfiey  have  left     "    V       *       *"  ] 

^habitii,  very  uncritical  critics.     When  one  tl^  - 

questions  as  those  involved  fell  int-o  the  hands  of  men  like 
ipias  (who  believed  in  the  famous  !i   ''  '       ) ;  of 

I^ena^us  with  his  "  n^asons *'  for  the  ex  pels ; 

and  of  such  calm  and  diHpai4j<if)nate  judges  as  Tertullian,  with  his 
••fv..7.>  ,..^i^j  impos.nltilr"  the  marvel  is  that  the  selection  which 
co\  <  our  New  Tt*«?tamenf  i«  as  free  as  it  is  from  ob^nou^ly 

ol  ter.    Then:  il  Gospels  certainly  deserve 

to  Tuit  one  ni  ci  that  a  little  more  critical 

di  have  t  .  the  Apocrypha  not  incon- 
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At  this  point  a  very  oLvious  objecuMii  v 
and  candid  consideration.    It  may  be  said  i 
carried  to  the  length  suggested  is  historical  pyrrhonism ;  that 
we  are  to  altogether  discredit  an  ancient  or  a  modem  hi^toriaiij 
because  he  has  assumed  fabulous  matter  to  be  tnie^  it  will  b*> 
well  to  give  up  paying  any  attention  to  history.    It  tniiy  be 
and  with  great  justice,  that  Eginhard*8  **  Life  of  Charl^-" 
none  the  less  trustworthy  because  of  the  astounding  r-  \  o 

credulity,  of  lack  of  judgment,  and  even  of  respect  for  i\v 

commandment,  which  he  has  unconsciously  made  in  the  *'  1; , 

of  the  Translation  of  the  Blessed  Martyrs  MarceUinuJi  and  PauL 
Or,  to  go  no  further  back  than  the  laist  number  of  t 

surely  that  excellent  lady,  Miss  Strickland^  i8  not  to  be  : ...  

credence  because  of  the  myth  about  the  second  James*i}  re: 
which  she  seems  to  have  unconsciously  invented* 

Of  course  this  is  perfectly  true.     I  am  afraid  there  is  no 
alive  whose  witness  could  be  accepted,  if  the  condition  preeedea 
were  proof  that  he  had  never  invented  an* I  '     /    ' 

In  the  minds  of  all  of  us  there  are  little  phi- 
the  indistinguishable  spots  on  a  rock  which  give  foothold  to  moic^ 
or  stone-crop ;  on  which,  if  the  germ  of  a  myth  fall^  it  i 
grow,  without  in  the  least  degree  affecting  our  acrurn 
fulness  elsewhere.    Sir  Walter  Scott  knew  that  he  *  \ 

a  story  without,  as  he  said, "  giving  it  a  new  hat  an^.  -  i-  xv,      X 
of  us  differ  from  Sir  Walter  only  in  not  knoivnng  al>out  Ihij*  tend 
ency  of  the  myth<)preic  faculty  to  bn^ak  out  w 
also  perfectly  true  that  the  mythopceic  faculty  i.  .- 
on  nil  minds,  nor  in  all  regions  and  under  all  e<  ^  of  tba 

same  mind,     Da\'id  Hume  was  certainly  not  - 

tion  as  the  Venerable  Bede,  or  even  as  some  Vis  \x\k<i 

could  be  mentioned ;  and  the  most  imaginativa  of  delilore«  if  te 
owes  five  pounds,  never  makes  an  «'' *  *        ^     ^  *M 

of  it.    The  rule  of  common  sense  l^  ,         \  itse 

in  all  matters  in  which  neither  his  8elf-intere«t,  hi«  passicms, 
prejudices,  nor  that  love  of  the  marvelouf?^  wlr  ^         ^  to 

greater  or  less  degree  in  all  mankind,  are  -^  ^\i 

and,  when  they  are  involved,  to  require  cc> 

exact  proportion  to  the  contravention  of  piMi^^iciAiU  u^  inv  mui, 
testified. 

Now,  in  the  Ga<birene  affair,  I  do  n 
.skeptical  if  I  say  that  the  existence  of 
ferreil  from  a  man  to  a  pig  doe»  tliua  c* 
ro©  be  perfectly  catid id.     I  ' 

There  are  phyKicnl     .  ..^  ,     i 

can  be  transferred  from  men  to  \* 

do  uudovibtedlY  produce  most  lUaboUaU  tuid  UgiMll^  i^< 
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on  both.    For  anything  I  can  absolutely  prove  to  Uie  -    •**   ry^ 
there  may  be  spiritnal  thingu  capable  of  the  same  transi  ii, 

with  like  effects.     Moreover,  I  am  bound  to  mid  that  perfectly 
truthful  i^ersons,  for  whom  I  have  the  greatest  ruspect,  bt^liev©  ia 
Btotxm  about  spirits  of  the  present  day,  quite  as  improbable  as 
i  we  aro  considering. 

So  1  declare,  as  plainly  as  I  can,  that  I  am  unable  to  show 
cauae  why  these  transferable  devils  should  not  exist ;  nor  can  I 
eny  that,  not  merely  the  w^hole  Roman  Church,  but  many  Wa- 
^eean  "  infideb"  of  no  mean  repute,  do  honestly  and  firmly  Wlieve 
that  the  activity  of  such-like  demonic  beings  ia  in  full  swing  in 
this  year  of  grace  1889. 

Nevertheless,  as  good  Bishop  Butler  s^ys,  '^  probability  is  the 
ide  of  life,*'  and  it  seems  to  me  thfkt  this  is  just  one  of  the  cajsea 
in  which  the  canon  of  credibility  and  testimony,  which  I  have 
ventured  to  lay  iIowti,  has  full  force.  So  that,  with  the  most  en* 
tire  reji{*ec*t  for  many  (by  no  means  for  all)  of  our  witnesses  for 
tlie  trutli  of  demonology,  ancient  and  modern,  I  conceive  their 
evidence  on  this  jjarticular  matter  to  be  ridiculously  insufficient 
to  warrant  their  cooclusion.* 

After  what  has  been  said  I  do  not  tliiuk  that  any  sensible  man, 
unless  he  happen  to  be  angry,  will  accuse  me  of  *'  contradicting 
the  Lord  and  his  apostles  **  if  I  reiterate  my  total  disbelief  in  the 
whole  Oadarene  story.  But,  if  that  story  is  discredited,  all  the 
other  stories  of  demoniac  possession  fall  under  suspicion.  And  if 
^■iko  belief  in  demons  and  d^  pi>ssession,  which  forms  the 

HBombiyr  background  of  the  v  J  ^  lure  of  primitive  Christianity 
■  pTfisented  to  us  in  the  New  Testament,  is  shaken,  what  is  to  bo 
^■poid,  in  any  case,  of  the  uncorrol>f:»rated  testimony  of  the  Qospehi 
^^Brith  respect  to  **  the  unst^en  world  "  ? 

I  am  not  aware  that  I  have  been  influenced  by  any  more  biaa 
in  regard  to  the  Qadarene  story  than  I  have  been  in  dealing  with 
Other  coses  of  like  kind  the  investigation  of  which  has  interested 
roe.  1  was  brought  up  in  the  strictest  school  of  evangelical  ortlio- 
doxy;  and,  when  I  was  old  enough  to  think  for  myself,  I  started 

*  Thdr  ti-gumt&ta,  is  tbt  long  ran,  are  sltnift  rftludblo  to  on^  form.  Othenvbe  ivomU 
W'onti;  frimtCMM  nfflrm  llua  uttcli  and  luch  ereota  took  plaot.  Tti«uu*  f  retjit  arc  tnnpHcap- 
b)e,  tiotpt  th«  agency  of  ^  tpiHta  *^  ii  admittdd.  Tbereldra  **  tpiiiu  "^  werv  Itte  cauaa  of 
tbt  pbeoomena. 

Aod  fh«  hoadi  of  tti«  rfplj  aro  atwajn  tUc  i«i&«,  ftf]]i«mb«r  Godbe^a  apboriiiii : 
**  Allfs  fn^Ttisditt  bt  aelioii  Tbooric/*  Tnittworthj  witaeMM  ar«  conatafidf  doodfed,  or 
dteclTe  thonsclv^cat  In  tbdr  mtcrpretatioti  of  Kit^lblc  phcnomi*iia.  K<>  on^  can  prore  thai 
iha  MAiiiblff  phftnoiociUL,  In  th«M  auct,  could  be  cau»«d  onlf  bj?  t]i«  tfrtrDcy  of  Apiriii;  aod 
ibarq  ii  abundant  gmttnd  for  brllirrlng  that  thfj  ma^  U^  produced  In  other  m%j%. 

Tin  '  '  :  ntmoct  that  can  be  rra»onaMy  ntktA  for«  on  iha  erldtaoa  ta  ii  atanda*  ^ 
faapes>  Tieoii.    And,  on  Uie  nceratitf  for  even  that  inap^iiaioe,  nsaoMbk  nm 

ma^  differ,  aoMfdlns  to  tbalf  vlewa  <if  pfobabUitj. 
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upon  my  journey  of  inquiry  with  little  doubt  about  the  general 
truth  of  what  I  had  been  taught ;  and  with  that  feeling  of  the  un- 
pleasantness of  being  called  an  "  infidel  **  which,  we  are  told,  is  so 
right  and  proper.  Near  my  journey's  end,  I  find  myself  in  a  con- 
dition of  something  more  than  mere  doubt  about  these  matters. 

In  the  course  of  other  inquiries,  I  have  had  to  do  with  fossil 
remains  which  looked  quite  plain  at  a  distance,  and  became  more 
and  more  indistinct  as  I  tried  to  define  their  outline  by  close 
inspection.  There  was  something  there—something  which,  if  I 
could  win  assurance  about  it,  might  mark  a  new  epoch  in  the  his- 
tory of  the  earth ;  but,  study  as  long  as  I  might,  certainty  eluded 
my  grasp.  So  has  it  been  with  me  in  my  efforts  to  define  the 
grand  figure  of  Jesus  as  it  lies  in  the  primary  strata  of  Christian 
literature.  Is  he  the  kindly,  i)eacef  ul  Christ  depicted  in  the  Cata- 
combs ?  Or  is  he  the  stem  judge  who  frowns  above  the  altar  of 
SS.  Cosmas  and  Damianus  ?  Or  can  he  be  rightly  represented  in 
the  bleeding  ascetic,  broken  down  by  physical  pain,  of  too  many 
mediaeval  pictures  ?  Are  we  to  accept  the  Jesus  of  the  second,  or 
the  Jesus  of  the  fourth  Gospel,  as  the  true  Jesus  ?  What  did  he 
really  say  and  do;  and  how  much  that  is  attributed  to  him  in 
speech  and  action  is  the  embroidery  of  the  various  parties  into 
which  his  followers  tended  to  split  themselves  within  twenty 
years  of  his  death,  when  even  the  threefold  tradition  was  only 
nascent  ? 

If  any  one  will  answer  these  questions  for  me  with  something 
more  to  the  point  than  feeble  talk  about  the  "  cowardice  of  agnos- 
ticism,'*  I  shall  be  deeply  his  debtor.  Unless  and  until  they  are 
satisfactorily  answered,  I  say  of  agnosticism  in  this  matter, "  J'y 
suis,  etfy  restej^ 

But,  as  we  have  seen,  it  is  asserted  that  I  have  no  business  to 
call  myself  an  agnostic ;  that  if  I  am  not  a  Christian  I  am  an 
infidel ;  and  that  I  ought  to  call  myself  by  that  name  of  ^  un- 
pleasant significance.*'  Well,  I  do  not  care  much  what  I  am 
called  by  other  people,  and,  if  I  had  at  my  side  all  those  who  since 
the  Christian  era  have  been  called  infidels  by  other  folks,  I  could 
not  desire  better  company.  If  these  are  my.  ancestors,  I  prefer, 
with  the  old  Frank,  to  be  with  them  wherever  they  are.  But 
there  are  several  points  in  Dr.  Wace's  contention  which  must  be 
eliminated  before  I  can  even  think  of  undertaking  to  carry  out 
his  wishes.  I  must,  for  instance,  know  what  a  Christian  is.  Now 
what  is  a  Christian  ?  By  whose  authority  is  the  signification  of  . 
that  term  defined  ?  Is  there  any  doubt  that  the  immediate  fat 
lowers  of  Jesus,  the  "  sect  of  the  Nazarenes,"  were  striotljr  \ 
^ws,  differing  from  other  Jews  not  more  tlua  llie  jn> 
arisees,  and  the  Essenes  differed  frdP 
Illy  in  the  belief  that  the  Messiali, ' 
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mutioii  >vait<^'d,  hftfl  conio  ?  Was  w\  \uv\t  chief/' James, 
lliur  of  thu  Lord/  revt>n*nced  alike  by  Sadducoc^  Phariflcei 
and  l^^|Bp  ?  ^^  ^^^^  futiious  couftTeneo  whicli^  according  U> 
the  Jk3^^§m  place  at  Jeruintilom,  docs  not  Jiimcs  declart^  that 
^  myriadfi  *' of  Je^»»  who,  hy  that  lime  had  hccorne  Nazart?ne8, 
were  "  all  zealous  for  the  Uiw  '*  ?  Was  not  the  name  of  "  Chris- 
tian **  first  usud  to  denote  the  conveHa  to  the  doctrine  promul- 
gated by  Paul  and  Barnabas  at  Antioch  ?  Does  the  subsequent 
history  of  Christianity  leave  any  doubt  that,  from  this  time  forth, 
tlie  *'  little  rift  within  the  lute/*  caused  by  the  new  teaching  deveU 
oped,  if  not  inaugurated,  at  Antioch,  grew  wider  and  wider,  until 
tl  '        trine  irr(M:'oncilably  diverge<l  ?    Did  not  tho 

pr  11  or  Ebioui.sm  develop  into  the  Nazarenitim, 

and  Ebionittm,  and  £lka«aiti^m  of  later  ageji,  and  finally  die  out 
In  obijcurity  and  condemnation  as  <■  '  '     '         v;  while  the 

younger  doctrine  throve  and  pushed  wUs  that  end- 

legs  variety  of  sect^,  of  which  the  thrt-  »*Bt  survivors  are 

the  Roman  and  Greek  Churches  and  motinu  i  i utestantism  ? 

Hingular  Mate  of  thingH!  If  I  were  to  profes's  the  doctrine 
which  wa9  held  by  **  James,  the  brother  of  the  Lord,"  and  by 
every  one  of  the  **  myrimls  **  of  his  followers  and  co-religioniKts  in 
Jerusalem  up  to  twenty  or  thirty  years  after  the  crucifixion 

d  one  knows  not  how  nmch  lati^r  at  Pel  la),  I  should  be  con- 
ed with  unanimity  a^  an  ebioni/Jng  lu:)n:4ic  by  the  Roman, 
Greek,  and  Protestant  Churches  I  And,  probably,  thiii  hearty  and 
nn  n  of  the  cnx*d  held  by  tho^e  %vho  were  in 

tlj  ,  ition  with  their  Lonl  ia  almost  the  only 

point  upon  which  they  would  bo  cordially  of  one  miniL  On  the 
other  hand — though  I  hardly  dare  it  '         '  T       vj 

much  fear   that   the  "pillars"  of  tL  ai 

Church  would  have  considered  Dr.  Wsce  an  inlideh  No  one  can 
md  the  famous  second  chapter  of  Galatiana  and  tho  book  of 
Revelation  without  8tv*ing  how  narrow  waa  even  Paul's  escape 
from  a  similar  fate.  An<l,  if  <»C!cle8iiidtical  history  is  to  be  trusted, 
tho  thirty  •nine  articles*  Ix*  they  right  or  wrong,  diverge  from  tho 
primitive  doctrine  of  the  NazareucH  vai^tly  more  than  even  Paul- 
ine Chri^stianity  did. 

But,  further  than  this,  I  have  great  difficulty  in  aaanring  my- 
tbat  even  Jameti,  **  the  brother  of  the  Lord/*  and  his  *'  myri- 
^  of  Nazarenes,  properly  represented  the  doctrines  of  their 
ter.  For  it  is  constantly  asserted  by  our  modem  **  pillars  "^ 
that  one  of  the  chief  features  of  the  work  of  Jesus  was  the  instau- 
r?r  '       *  'y  the  ?/        '  ^      '  '  klers  for 

ai  .      .with  1.  A^  narrow 

r»  lii  of  the  hiw.    Yet,  if  James  knew  this,  how  could  the 

bii;tr  controTersy  with  Paul  have  arisen;  and  why  did  one  or 
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the  other  side  not  quote  any  of  the  various  sayings  of  Jesos,  re- 
corded in  the  Gospels,  which  directly  bear  on  the  question — some- 
times, apparently,  in  opposite  directions  ? 

So,  if  I  am  asked  to  call  myself  an  "  infidel,'*  I  reply.  To  what 
doctrine  do  you  ask  me  to  be  faithful  ?  Is  it  that  contained  in 
the  Nicene  and  the'Athanasian  Creeds  ?  My  firm  belief  is  that 
the  Nazarenes,  say  of  the  year  40,  headed  by  James,  would  have 
stopped  their  ears  and  thought  worthy  of  stoning  the  audacious 
man  who  propounded  it  to  them.  Is  it  contained  in  the  so-called 
Apostles'  Creed  ?  I  am  pretty  sure  that  even  that  would  have 
created  a  recalcitrant  commotion  at  Pella  in  the  year  70,  among 
the  Nazarenes  of  Jerusalem,  who  had  fled  from  the  soldiers  of 
Titus.  And  yet  if  the  unadulterated  tradition  of  the  teachings  of 
"  the  Nazarene ''  were  to  be  found  anywhere,  it  surely  should  have 
been  amid  those  not  very  aged  disciples  who  may  have  heard 
them  as  they  were  delivered. 

Therefore,  however  sorry  I  may  be  to  be  unable  to  demon- 
strate that,  if  necessary,  I  should  not  be  afraid  to  call  myself  an 
"  infidel,''  I  can  not  do  it,  even  to  gratify  the  Bishop  of  Peterbor- 
ough and  Dr.  Wace.  And  I  would  appeal  to  the  bishop,  whose 
native  sense  of  humor  is  not  the  least  marked  of  his  many  excel- 
lent gifts  and  virtues,  whether  asking  a  man  to  call  himself  an 
"  infidel "  is  not  rather  a  droll  request.  "  Infidel "  is  a  term  of 
reproach,  which  Christians  and  Mohammedans,  in  their  modesty, 
agree  to  apply  to  those  who  diflFer  from  them.  If  he  had  only 
thought  of  it.  Dr.  Wace  might  have  used  the  term  "  miscreant," 
which,  with  the  same  etymological  signification,  has  the  advan- 
tage of  being  still  more  "  unpleasant "  to  the  persons  to  whom  it 
is  applied.  But,  in  the  name  of  all  that  is  Hibernian,  I  ask  the 
Bishop  of  Peterborough  why  should  a  man  be  expected  to  call 
himself  a  "  miscreant "  or  an  ''  infidel "  ?  That  St.  Patrick  **  had 
two  birthdays  because  he  was  a  twin  "  is  a  reasonable  and  intelli- 
gible utterance  beside  that  of  the  man  who  should  declare  himself 
to  be  an  infidel  on  the  ground  of  denying  his  own  belief.  It  may 
be  logically,  if  not  ethically,  defensible  that  a  Christian  should 
call  a  Mohammedan  an  infidel,  and  vice  versa  ;  but,  on  Dr.  Waoe's 
principles,  both  ought  to  call  themselves  infidels,  because  each 
applies  that  term  to  the  other. 

Now  I  am  afraid  that  all  the  Mohammedan  world  would  agree 
in  reciprocating  that  appellation  to  Dr.  Wace  himself.    I  once 
visited  the  Hazar  Mosque,  the  great  university  of  Mohammedan- 
ism, in  Cairo,  in  ignorance  of  the  fact  that  I  was  unprovided  with 
authority.    A  swarm  of  angry  undergraduates^  as  1 1 
ight  to  call  them,  came  buzzing  about  me  an 
had  known  Arabic,  I  suspect  that  **« 
4Ve  been  by  no  means  the  most ' 


"epithets  »h  »wf  nd  upon  niiv  before  I  could  explnin  and  apologize 
for  the  mistake.  If  I  had  had  tho  pltuusure  of  Dr.  Wac©'»  com* 
paDjr  on  that  occasion,  the  tiDdiecrimiiiative  followers  of  the 
Prophet  would,  I  am  afraid,  havo  made  no  dil''  '  ; 

not  even  if  they  had  known  that  he  was  the  x 

ObriHtian  seminary.     And  I  have  nut  tho  sm^i  iibt  that 

even  one  of  the  learned  mollahs,  if  his  grave  com n  >.v  wuuld  have 
penuittetl  him  to  say  anythinff  offonnive  to  men  of  another  mo<lo 
of  Ix^lief,  would  have  told  uh  that  he  wondered  wo  did  not  find  it 
**  very  uni>lea!^ant*'  to  disbelieve  in  the  Prophet  of  Islam. 

From  what  jjrecedefi^  I  think  it  becomes  sufficiently  clear  that 
Dr.  Wttco'i*  account  of  the  origin  of  the  name  of  "  Agnustic  "  is 
quite  wrong*  Indeed,  I  am  bound  to  add  that  very  nlight  effort 
to  discover  the  truth  would  have  convinced  him  that,  iw  a  matU^r 
of  fact,  the  term  arose  otherwise*  I  am  loath  to  go  over  an  old 
story  once  more ;  but  more  than  one  object  which  I  have  in  yiqw 
will  be  served  by  telling  it  a  little  more  fully  than  it  haa  yet  been 
told. 

Looking  back  nearly  fifty  years,  I  see  myself  aa  a  boy,  whose 
edaeation  had  betm  interrupted,  and  who,  intoUectually,  was  left^ 
for  iome  yoar^,  altogether  to  his  own  devices.  At  that  time,  I 
was  a  voracious!  and  omnivorous  reader;  a  dreamer  and  speeu- 
lator  of  the  Gr»t  water,  well  endowed  with  that  splendid  courage 
in  attacking  any  and  every  subject,  which  is  the  blessed  compensn* 
tion  of  youth  and  inexperience.  Among  the  bcjoks  and  es^nays,  on 
all  sorts  of  topics  from  metaphysics  to  heraldr>%  which  I  read  at 
this  time,  two  left  indelible  impressions  on  my  minrl.  One  was 
Onizot's  "  History  of  Civilization/*  the  other  was  Sir  William 
Hamilton's  es^tay  **0n  the  Philosophy  of  the  Unconditioned," 
which  I  came  upon,  by  chance,  in  an  odd  volume  of  the  *'  Edin* 
burgh  Review."  The  latter  was  certainly  strange  remling  for  a 
boy,  and  I  could  not  possibly  lu^\  '     skHHl  a  great  deal  of  it  ;• 

Devertheless,  I  devoured  it  with  ^ ,  and  it  stamiKHl  upon  my 

mind  the  stnmg  conviction  that,  on  even  the  most  solemn  and 
iiri  ''  are  apt  to  take  cunning  phrases  for 

a  I  a  ion  of  our  faculties,  in  a  great  num- 

ber of  cases,  renders  real  answers  to  such  questions,  not  merely 
actually  imix>ssible,  but  theoretically  inconceivable. 

Philosophy  and  history  having  laid  hold  of  me  in  this  eccen- 
tric fashion*  ha%*e  never  loosened  their  grip,  I  have  no  pretension 
to  be '^'^'  -^-'>rt  in  either  subject ;  but  the  turn  for  philosophical 
and  h  i  reading,  which  rendered  Hamilton  and  Guizot  at- 

tractive ill  me,  has  not  only  filled  many  lawful  leisure  hours,  and 


•  Y  ofDcibov  hnrf  lai.l  hoM  of  the  pith  of 

_wmni,  *  Maoi^n**  Dampion  li?ciui-*«i  wetp  i^m 

f  4U  Ui«t  t4u  MDiiMoUy  sgnovtie  Uiiakcr  httd  to  icll  toe* 


'  TCftTi  after* 
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still  more  sleepless  ones,  with  the  repose  of  changed  mental  occu- 
pation, but  has  not  unfrequently  disputed  my  proper  work-time 
with  my  liege  lady.  Natural  Science.  In  this  way  I  have  found  it 
possible  to  cover  a  good  deal  of  ground  in  the  territory  of  phi- 
losophy ;  and  all  the  more  easily  that  I  have  never  cared  much 
about  A's  or  B's  opinions,  but  have  rather  sought  to  know  what 
answer  he  had  to  give  to  the  questions  I  had  to  put  to  him — ^that 
of  the  limitation  of  possible  knowledge  being  the  chief.  The 
ordinary  examiner,  with  his  *'  State  the  views  of  So-and-so,**  would 
have  floored  me  at  any  time.  If  he  had  said,  "  What  do  you  think 
about  any  given  problem  ?  '*  I  might  have  got  on  fairly  welL 

'  The  reader  who  has  had  the  patience  to  follow  the  enforced, 
but  unwilling,  egotism  of  this  veritable  history  (especially  if  his 
studies  have  led  him  in  the  same  direction),  will  now  see  why  my 
mind  steadily  gravitated  toward  the  conclusions  of  Hume  and 
Kant,  so  well  stated  by  the  latter  in  a  sentence,  which  I  have 
quoted  elsewhere: 

"  The  greatest  and  perhaps  the  sole  use  of  all  philosophy  of 
pure  reason  is,  after  all,  merely  negative,  since  it  serves  not  as  an 
organon  for  the  enlargement  [of  knowledge],  but  as  a  discipline 
for  its  delimitation ;  and,  instead  of  discovering  truth,  has  only 
the  modest  merit  of  preventing  error."  * 

When  I  reached  intellectual  maturity  and  began  to  ask  myself 
whether  I  was  an  atheist,  a  theist,  or  a  pantheist ;  a  materialist  or 
an  idealist ;  a  Christian  or  a  freethinker — I  found  that  the  more 
I  learned  and  reflected,  the  less  ready  was  the  answer ;  until,  at 
last,  I  came  to  the  conclusion  that  I  had  neither  art  nor  part  with 
any  of  these  denominations,  except  the  last.  The  one  thing  in 
which  most  of  these  good  people  were  agreed  was  the  one  thing  in 
which  I  differed  from  them.  They  were  quite  sure  they  had  at- 
tained a  certain  "  gnosis  " — had,  more  or  less  successfully,  solved 
the  problem  of  existence ;  while  I  was  quite  sure  I  had  not,  and 
had  a  pretty  strong  conviction  that  the  problem  was  insoluble. 
And,  with  Hume  and  Kant  on  my  side,  I  could  not  think  myself 
presimiptuous  in  holding  fast  by  that  opinion.    Like  Dante — 

*'  Nel  mezzo  del  cammin  di  Dostra  vita 
Mi  ritrovai  per  ona  selva  oscara,"  t 

but,  unlike  Dante,  I  can  not  add — 

*'  Che  la  diritta  via  era  smarrita.*^  X 

On  the  contrary,  I  had,  and  have,  the  firmest  conviction  that  I 
left  the  "  verace  via  " — the  straight  road ;  and  that  this  zoad 

*  '*  Eritik  der  reinen  Veraonft.**    Edit  Hartenstdn,  p.  SM 
f  [Id  the  midway  of  this  oar  mortal  life 

I  found  me  in  a  gloomj  wood  astraj.] 
\  ^Qoue  ttom  the  ^h  direet] 
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>where  eke  but  into  t!       '  '  i  a  wild  and  tangled 

forest.     And  though  I  have  1  irid  lions  in  the  patli; 

though  I  have  niadt3  abundant  iicquaiutatice  with  the  hungry  wolf, 
that  with  "  privy  j)aw  dovouri*  iipaco  and  nothing  isoid/'as  another 
gt%fki  poot  **ays  of  tho  ravt^ning  beast ;  and  tliougli  no  friendly  8pt.*c- 
lor  ha«  evan  yet  oflferud  his  guidance,  I  w*i«,  and  ain,  minded  to  go 
straight  on,  until  I  either  come  out  on  the  other  5ide  of  the  wood, 
or  find  there  !«  no  other  side  to  it — at  leaiftj  none  attainable  by  nie. 
Thi«  wa«  my  situation  when  1  had  the  good  fortune  to  find  a 
among  the  members  of  that  n^markable  confraternity  of 
^nistfl,  long  since  deceas*xl,  but  of  green  and  pious  memory, 
tlio  Metitphy^ic  al  Hociety.     Every  variety  of  phil<  ■!  and 

theological  opinion  wa-;*  ropre8entc»d   there,  aJid  ea;]  1  itaelf 

with  entiro  opennesai;  mo«t  of  my  colleagues  wwo  •wto  of  one 
sort  or  another;  and,  however  kind  and  fri-     ^'      '  *   ht  bo, 

I,  the  man  without  a  rag  of  a  label  to  eovr  .  Lould 

not  fail  to  have  some  of  the  uneasy  feelings  which  must  have 
Iw  *  V  historical  f  '  n,  after  leaving  the  trap  in  which  his 
ti  liuetl,  he  pi  -   himself  to  bin  normally  elongated 

oompanions.  Bo  1  took  thought,  and  invented  what  I  conceived 
the  appropriate  title  of  **  a^ostia'*  It  came  into  my  head 
Iggastively  antithetic  to  the  "gnostic'*  of  Church  history, 
who  prafei<Hed  to  know  so  much  al)Out  the  very  things  of  which  I 
ran  ignorant ;  and  I  t<x>k  tlie  earlio^itt  op|*ortunity  of  imrading  it 
our  society,  to  show  that  I»  too,  hml  a  tail,  like  the  other  foxaa. 
Po  my  grt*at  «atb»faction,  tlie  term  ttwjk;  and  when  the**8p€H> 
tator^'hod  stocnl  go<lfather  to  it,  any  suspicion  in  the  minds  of 
respectable  people,  that  a  knowledge  of  its  parentage  might  havo 
^wakened,  1^  v  lulled. 

That  is  tli  .  »f  the  terms  *' agnostic  "  and 

"agnosticism";  and  it  will  be  observed  that  it  does  not  quite 
free  with  the  t^     '  '  '"'»n  of  the  roven^nd  Prit         '  -if 

ing*s  College,  t  m  of  the  term  agnottti  iy 

an  attempt  to  shift  the  issue,  and  that  it  involves  a  mere  evasion  ^ 
in  relation  to  thti  Church  and  Christiamty.* 

The  last  •  \  (I  rejcdce,  as  much  as  my  readers  must  do, 

that  it  is  tlie  l.  liuh  I  hare  to  take  to  Dr,  Waca's  deliverance 
before  the  CTiurch  Congre&s  arises,  I  am  sorry  to  say,  on  a  ques- 
Uon '  lity, 

•^  i  i  it  ought  to  be/*  authoritatively  declares  tJua  official 

tvpresentatlve  of  Christian  ethics, "an  unpleasant  thing  for  a  man 
t«    '  \y  plainly  that  he  does  not  believe  in  Josus  Christ" 

(-       - 

Whether  it  is  so^  depends^  I  imag^e,  a  good  deal  on  whether 

*  **  8c|»Qtl  of  tbt  Cburvb  CofifrtM,**  lI«iiclMil«r,  ISSS,  p.  291 
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the  man  was  brought  up  in  a  Christian  household  or  not.  I  do 
not  see  why  it  should  be  ^^  unpleasant  '^  for  a  Mohammedan  or  a 
Buddhist  to  say  so.  But  that "  it  ought  to  be  '^  unpleasant  for  any 
man  to  say  anything  which  he  sincerely,  and  after  due  delibera- 
tion, believes,  is,  to  my  mind,  a  proposition  of  the  most  pro- 
foundly immoral  character.  I  verily  believe  that  the  great  good 
which  has  been  effected  in  the  world  by  Christianity  has  been 
largely  counteracted  by  the  i)estilent  doctrine  on  which  all  the 
churches  have  insisted,  that  honest  disbelief  in  their  more  or  less 
astonishing  creeds  is  a  moral  offense,  indeed  a  sin  of  the  deepest 
dye,  deserving  and  involving  the  same  future  retribution  as  mur- 
der and  robbery.  If  we  could  only  see,  in  one  view,  the  torrents 
of  hypocrisy  and  cruelty,  the  lies,  the  slaughter,  the  violations 
of  every  obligation  of  humanity,  which  have  flowed  from  this 
source  along  the  course  of  the  history  of  Christian  nations,  our 
worst  imaginations  of  hell  would  pale  beside  the  vision. 

A  thousand  times,  no !  It  ought  not  to  be  unpleasant  to  say 
that  which  one  honestly  believes  or  disbelieves.  That  it  so  con- 
stantly is  painful  to  do  so,  is  quite  enough  obstacle  to  the  progress 
of  mankind  in  that  most  valuable  of  all  qualities,  honesty  of  word 
or  of  deed,  without  erecting  a  sad  concomitant  of  human  weak- 
ness into  something  to  be  admired  and  cherished.  The  bravest  of 
soldiers  often,  and  very  naturally, "  feel  it  unpleasant  '*  to  go  into 
action ;  but  a  court-martial  which  did  its  duty  would  make  short 
work  of  the  officer  who  promulgated  the  doctrine  that  his  men 
ought  to  feel  their  duty  unpleasant. 

I  am  very  well  aware,  as  I  suppose  most  thoughtful  people  are 
in  these  times,  that  the  process  of  breaking  away  from  old  beliefs 
is  extremely  unpleasant ;  and  I  am  much  disposed  to  think  that 
the  encouragement,  the  consolation,  and  the  peace  afforded  to 
earnest  believers  in  even  the  worst  forms  of  Christianity  are  of 
great  practical  advantage  to  them.    What  deductions  must  be 
made  from  this  gain  on  the  score  of  the  harm  done  to  the  citizen 
by  the  ascetic  other-worldliness  of  logical  Christianity;  to  the 
ruler,  by  the  hatred,  malice,  and  all  uncharitableness  of  sectarian 
bigotry ;  to  the  legislator,  by  the  spirit  of  exclusiveness  and  dom- 
ination of  those  that  count  themselves  pillars  of  orthodoxy ;  to 
the  philosopher,  by  the  restraints  on  the  freedom  of  learning  and 
teaching  which  every  church  exercises,  when  it  is  strong  enough; 
to  the  conscientious  soul,  by  the  introspective  hunting  after  sins 
of  the  mint  and  cummin  type,  the  fear  of  theological 
And  the  overpowering  terror  of  possible  damnation,  wUeh  \ 
xpanied  the  churches  like  their  shadow,  I  need  r^ 
but  they  are  assuredly  not  small.   If  agnosti<» 
one  side,  they  gain  a  good  deal  on  the  othflP 
ji>out  the  comforts  of  belief  appear  to  for* 
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tliey  ijornor©  the  fact  that  the  Christianity  of  the  cliurches  ia  fk>mo- 
iking  more  than  fuith  in  the  itleal  iM*rsona!ity  of  Jesusi,  which 
th©y  create  for  them^dves, /a/uj?  8o  much  as  can  be  carried  iiit^o 
practice,  without  ditiorguuiziug  civil  society;  of  the  maxims  of  tho 
Sermon  on  the  Mount.  Trip  in  morals  or  in  doctrine  (especially 
in  doctrine),  without  due  repentance  or  r  '  ion,  or  fail  to  get 

properly  baptised  lief  ore  you  die,  and  a  /j/l  .  .  of  the  CliristianB 
of  Eurui>o,  if  tliey  were  true  to  their  creeds,  would  affirm  your 
everlasting  <lanjnation  by  an  o  majority, 

Preachenj,  orthodox  and  I  x,  din  into  our  eurs  that  tho 

world  can  not  get  on  without  faith  of  some  sort^    There  is  a  sense 

in  which  that  is  a«  eminently  as  obviously  true ;  there  is  another, 

^  which,  in  my  jud^nnent,  it  is  as  eminently  as  obviously  false, 

id  it  seems  to  me  that  the  hortatory,  or  pulpit,  mind  is  apt  to 

te  between  the  false  and  the  true  meanings,  without  being 

of  tho  fact. 

It  is  quite  true  that  the  ground  of  every  one  of  our  actions, 
and  the  validity  of  all  our  nu^sonings,  rest  upon  tho  great  act  of 
faith,  which  lends  u»  to  take  tho  exjR^rience  of  tho  past  as  a  safe 
guide  in  our  dealinpi  with  the  present  and  the  future.  From  the 
nature  of  nitioci nation  it  is  obvious  that  the  axioms  on  which  it 
is  based  can  not  be  demonstrated  by  ratiocination.  It  is  also  a 
trite  observation  that^  in  the  business  of  life,  we  const,M  :q 

the  most  serious  action  upon  evidence  of  an  utterly  in ut 

character.  But  it  is  surely  plain  that  faith  is  not  necessarily  en- 
titled to 'T  with  ni^*  1  ion  becaus^i  rati  w  can  not 
dispense  v  ith  as  a  _;-|K)Jnt;  and  thn  ewe  are 
oftim  obliged,  by  tho  pressure  of  events,  to  act  on  very  bad  evU 
dwoe*  it  does  not  follow  that  it  is  proper  to  act  on  such  evidence 
nh&i  the  pressure  is  absent. 

The  writer  of  the  epistle  io  the  Hebrews  tells  us  that  '*  faith  is 
the  assurance  of  things  hoped  for,  the  proving  of  things  not  seen/* 
In  the  authorissed  version  **  substance  "  stands  for  *"  a»*iurnnce,'^ 
and  ** evidence"  for  **the  proving/*  Tlie  question  of  the  exact 
meaning  of  the  two  wonls,  vw6aram^  and  IXtyx^^  affords  a  fine 
field  of  discussion  for  the  scholar  and  the  metaphysician.  But  I 
fancy  wo  shall  bo  not  fur  from  the  mark  if  we  take  the  writer  to 
have  hiid  in  his  mind  the  profound  psychological  truth  tlmt  men 
constantly  feel  certain  al>out  things  for  which  they  strongly  hope, 
but  have  no  evidence,  in  the  li^gal  or  h^gical  sense  of  the  woni  j 
and  he  calls  this  feeling  "  faith/*  I  may  have  the  most  absolute 
faith  that  a  frii^nd  has  not  committed  the  crime  of  which  he  is 
accttsed.    In  the  •     ^  '  "  -  -         -        *        \\ 

VQ  obl&iiifid  a  i  ^      .,  <^ 

uld  have  been  acquitted*  At  tho  present  day,  if  I  lundcred  my- 
00  a  witnesfl  on  thai  score^  the  judgta  would  tell  me  U>  stiuid 
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down,  and  the  youngest  banister  would  smile  at  my  simplicity. 
Miserable  indeed  is  the  man  who  has  not  such  faith  in  some  of 
his  fellow-men — only  less  miserable  than  the  man  who  allows 
himself  to  forget  that  such  faith  is  not,  strictly  speaking,  evi- 
dence ;  and  when  his  faith  is  disappointed,  as  will  happen  now 
and  again,  turns  Timon  and  blames  the  universe  for  his  own 
blunders.  And  so,  if  a  man  can  find  a  friend,  the  hypostasis  of 
all  his  hopes,  the  mirror  of  his  ethical  ideal,  in  the  Jesus  of  any, 
or  all,  of  the  Gospels,  let  him  live  by  faith  in  that  ideaL  Who 
shall  or  can  forbid  him  ?  But  let  him  not  delude  himself  with 
the  notion  that  his  faith  is  evidence  of  the  objective  reality  of 
that  in  which  he  trusts.  Such  evidence  is  to  be  obtained  only  by 
the  use  of  the  methods  of  science,  as  applied  to  history  and  to 
literature,  and  it  amounts  at  present  to  very  little. 

It  appears  that  Mr.  Gladstone,  some  time  ago,  asked  Mr.  Laing 
if  he  could  draw  up  a  short  summary  of  the  negative  creed;  a 
body  of  negative  propositions,  which  have  so  far  been  adopted  on 
the  negative  side  as  to  be  what  the  Apostles'  and  other  accepted 
creeds  are  on  the  positive ;  and  Mr.  Laing  at  once  kindly  obliged 
Mr.  Gladstone  with  the  desired  articles — eight  of  them. 

If  any  one  had  preferred  this  request  to  me,  I  should  have  re- 
plied that,  if  he  referred  to  agnostics,  they  have  no  creed ;  and,  by 
the  nature  of  the  case,  can  not  have  any.  Agnosticism,  in  fact,  is 
not  a  creed,  but  a  method,  the  essence  of  which  lies  in  the  rigor- 
ous application  of  a  single  principle.  That  principle  is  of  great 
antiquity ;  it  is  as  old  as  Socrates ;  as  old  as  the  writer  who  said, 
"  Try  all  things,  hold  fast  by  that  which  is  good  " ;  it  is  the  foun- 
dation of  the  Reformation,  which  simply  illustrated  the  axiom 
that  every  man  should  be  able  to  give  a  reason  for  the  faith  that 
is  in  him ;  it  is  the  great  principle  of  Descartes ;  it  is  the  funda- 
mental axiom  of  modern  science.  Positively  the  principle  may 
be  expressed :  In  matters  of  the  intellect,  follow  your  reason  as 
far  as  it  will  take  you,  without  regard  to  any  other  consideration. 
And  negatively :  In  matters  of  the  intellect,  do  not  pretend  that 
conclusions  are  certain  which  are  not  demonstrated  or  demon- 
strable. That  I  take  to  be  the  agnostic  faith,  which  if  a  man 
keep  whole  and  undefiled,  he  shall  not  be  ashamed  to  look  the 
universe  in  the  face,  whatever  the  future  may  have  in  store  for 
him. 

The  results  of  the  working  out  of  the  agnostic  principle  will 
vary  according  to  individual  knowledge  and  capacity,  and  accord- 
ing to  the  general  condition  of  science.  That  which  is  unproved 
to-day  may  be  proved,  by  the  help  of  new  discoyeiieSy  to-moirow. 

6  only  negative  fixed  points  will  be  those  negations  wliicli  flow 

QX  the  demonstrable  limit{ttion  of  our  f  acultieSi    And  the  only 


obligation  accepted  is  t^.  ikix^  m,^  mind  always  aitvn  uj  tunrio 
lion.  Agin>stics  who  never  fail  in  carrying  out  their  principloH 
are,  I  ara  afraid,  as  rare  a8  t>ther  i>eople  of  whom  the  name  con* 
M»teticy  can  he  truthfully  priHlicrtt«Hl  But»  if  you  were  to  meet 
with  8urh  a  pha^iiix  and  tn  tell  him  that  you  luul  discovered  that 
two  and  two  make  five,  he  would  pati»_^ntly  a«k  you  to  «tatw  your 
readons  for  that  conviction,  and  express  hi«  rt^dine^  Ui  ai^roo 
with  you  if  he  found  them  satisfactory.  The  apoiitolic  injuDction 
lo**fiufFer  fools  gladly,"  should  be  the  rule  of  life  of  a  true  ag* 
tio^tic.  I  am  deeply  conscious  how  far  I  myself  fall  short  of  this 
idealt  but  it  in  my  personal  conception  of  what  aguoBtica  ought 
to  he. 

However^  as  I  began  by  stating,  I  speak  only  for  myself;  and 
I  do  not  dream  of  anathematizing  and  exoommunicatitig  Mr, 
Laing«  But,  when  I  consider  hi«  creed  and  compare  it  with  th» 
Athanasian,  I  think  I  have,  on  the  w^hole,  a  clearer  conception  of 
the  meaning  of  the  latter,  "  Polarity,"  in  Article  viii,  for  exam* 
pie,  is  a  word  about  which  1  heard  a  good  deal  in  my  youth,  when 
*•  NaturphiloH^iphie'*  was  in  fashion,  arul  greatly  ilid  I  suffer 
from  it  Fi>r  matiy  yeans  pa«t,  whenever  I  have  met  with  "  pa* 
larity"  anywhere  but  in  a  di»^cu!*3«ion  of  some  purely  pbysicAl 
t<jpic,  such  {IS  magnetism,  I  have  shut  the  brx>k.  Mr,  Latng  mxiBi 
excuse  me  if  the  force  of  habit  was  too  much  for  me  when  I  read 
hia  eighth  article. 

And  now,  what  is  to  l>e  sidd  to  Mr  Harrison*  kable 

deliverance  "On  the  future  of  agmMicism  **  ?*     I  ^  hat  it 

wore  not  my  busine^  to  nay  anything,  for  I  am  afraid  that  I  can 
ly  nothing  which  i«hall  manifest  my  great  iKT^oual  resjMJCt  for 
iw  able  writer,  and  for  the  zeal  and  energy  with  which  he  ever 
and  anon  galvanizea  the  weakly  frame  of  positivism  until  it  looks 
more  than  ever  like  John  Bunyan's  Pope  and  Pagan  r^)lhxl  into 
one.  Thei*e  is  a  Bt^>ry  often  repeated,  and  I  am  afraid  none  th<^ 
less  mythical  on  that  account,  of  a  valiant  and  loud-voiceil  cor* 
poral,  in  command  of  two  full  privatctj*,  who,  falling  in  with,  m 
ntgirnent  of  the  enemy  in  the  dark,  orders  it  to  surrimder  under 
pain  of  iuHtant  annihilation  by  hi?*  fi^rro ;  and  the  int-my  mirren* 
ders  acconltngly.  I  am  always  runiinded  uf  thi«  talu  when  I  read 
the*  positivist  command8  to  the  fort^t^  of  Christianity  and  of  Scl- 
vT  '      '  liow  no  more  signs  of  intf^nding  to  olwy 

n  •  any  time  these  forty  yean*. 

The  allocution  uniler  c^jnsideration  has  the  papal  flavor  whicdi 
is  '     '  '         ^         -  "^  Mffs  of  the  Churoli 

c«  y,  and  not  aa  ono 

of  Ihe  common  ftc7ribe«  of  the  period.    He  knows  not  only  wlml 

•  "  RjrtiOerliUy  Rcwfew,'*  Jvimvy,  imi 
rot.  sxxrr.—^H 
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Agiioistkusm  is  and  how  it  luis  comi*  alit-,,,,  ,>,  *^^  ^" 

of  it.    The  aguostic  18  to  content  himself  vrith  ! 
of  the  pusitivist.     In  his  place,  as  a  stfTt  of  \ 
ground  ami  cleansing  it  of  such  \yooT  staff  as  t :,. .. :  *.. 
useful  creature  who  df^serves  patting  on  tli©  l»u;k,  m 
I  tliat  he  does  not  venture  beyou<l  lii^  last.     ^ 

iific  Sanballats  presume  that  they  are  gu<i:  ._..       

in  the  building  of  the  Temple— they  are  mere  Sitmaritan»«  d< 

to  die  out  in  proportion  as  the  Religion  of  Hip 

by  mankind.     Well,  if  that   is  their  fate,  thv; 

cbeerfuL    But  let  us  hear  Mr.  Harrison's  pronouncement  of  thiSi 

doom: 

*'  Agnosticism  is  a  gtage  in  the  evolution  of  religion^an  onttitd) 
negative  .stage^  the  point  reached  by  physioii$t«>  a  pnrcly  menl 
conclusion^  %vith  no  relation  to  things  social  at  all  ^  (p.  \M),  1 
quite  dazed  by  this  declaration.  Are  thene,  then,  any  *' ef^nrlu^ 
sions  "  that  are  not  "  purely  mental  *'  ?  Is  there  **  no 
things  social "  in  "  mental  conclusions  "  which  afTi»et  n 
conception  of  life  ?  Was  thai  princa  of  agnostics,  T)i 
particularly  imbued  with  phy*«jc4il  science  ?  h 
science  to  be  non-existent,  would  not  the  agUv  .  >.  j 
plied  by  the  pliilologist  and  the  hist<jrian,  le4Ml  to  ^ 
same  results  ?  Is  the  modern  more  or  less  <*oni 
judgment  as  to  the  facts  of  the  history  of  regal  ..  -.  ,  . 
origin  of  the  Homeric  poems,  any  thing  but  agnogtictam  in  hijiti)i 
and  in  literature  ?  And  if  so,  how  can  agnosticinm  b«  tlw  **  met 
negation  of  the  physicist  "  ? 

*■  Agntisticiam  is  a  stage  in  the  evolution  of  religion-*'    No  twa 
people  agree  as  to  what  is  meant  by  the  t-i^rm  **  n  '' 
means,  sis  I  think  it  ought  to  mean,  simply  the 
for  the  ethical  ideal,  and  the  desire  to  realize  that  itleal  in  lifej 
which  every  man  ought  to  feel— then  1  fr  ^ v' 

more  to  do  with  it  tlian  it  has  to  do  with  n 
on  the  other  hand,  Mn  Harrisem,  like  most  pn 
ligion"  theology,  then,  in  my  jt-^'-r  -  ♦   .--,, 
to  be  a  stage  in  its  evolution,  oi 
final  stage  in  the  evolution  of  Ufo* 

"W'  stii!  lojrii?  id  simply  .         ^    '  .  u^tuiitUcifm,  i 

distill  I,  will  have  gpouttu 

I  can  but  mar\^?I  that  such  wmtoncwi  ii»  tlftft.  and  thope  al 
^qu(»ted,  should  have  proceetiwl  from  Mr.  Hi 
*'-■  iioantosii        -  *V   '  •■     ' 

Will  1 
link  of  •*  logic '^  being  anything  • 
luve^  means  rale)  of  IlioUglt'  -     ^ 
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fir  "'-     faith,  I  have  already  shown  that  it  r:i/j  imt  j 
111  ^  of  thokind;  uuless  parfort  faith  in  logic  isi  <1 

cif  agnosdicii,  whiph,  after  all,  it  may  be. 

A  J  K>ai  pliUdnopby  prr  we  rctta  on  ah  stmoit  totnJ  ignorfn|r 

ot  h\B\  uiion  (p*  152). 

Bui  neither  per  sf*  nor  per  aliud  has  aj^oatieifim  (if  I  know 
[lything  about  it)  the  leaai  pretetision  to  be  a  religiouB  phi* 
toiiophy;  so  far  from  n  of  hiHt  I  that 

iiocial  tn'olutioii  of  whi«  M-cuuiit,  m1  him 

been  the  inevitable  ru^ult  of  the  »trict  adhitrouce  to  Bcientifie 
ii  **  'by  hiHtorical  investigators.  Our  forefathers  were  quit© 
:  about  the  exibtencG  of  Romulus  and  Remus,  of  King 
thur^  and  of  Hengst  and  Ilorsa.  Most  of  us  have  become 
HgntmtJcs  in  regard  to  the  roality  of  these  worthies.  It  is  a  matter 
of  notoriotyi  of  whit*h  Mr,  Harrison,  w  ho  accuses  us  all  si:>  freely 
of  ignoring  history,  nhould  not  be  ignorant,  that  the  critical  pro- 
cess which  hits  sliatti^rtul  the  foundations  of  orth<xiox  Chrij>^tiaa 
doctrine  owi^s  its  origin,  not  to  the  devotees  of  pliysic^il  science, 
but,  before  all,  to  Ricluinl  Simon,  tin?  learned  French  Dratorian, 
ju«t  two  hundred  ye^irs  ago.  I  can  not  find  evidence  that  either 
Simon,  or  any  one  of  the  great  scholars  and  critics  of  the  eighth 
ecnth  and  nincti*i*nth  centuries  who  have  continues!  Bimon's  work, 
any  particular  iKMiuuintauce  with  [jhysical  i^^ence.  I  have 
Iready  pointed  out  that  Hume  was  independent  of  it.  And 
r*  '     one  of  the  most  potent  i'  *         <  >i  in  the  same  dii^ee- 


n  history  in  the  present  cvi 


hat  of  (J  rote,  d  if  I  nol 


come  from  the  physical  side.    Physical  science,  in  fact,  hm  had 

n  '  *  '  <tly  to  do  with  the  criticism  of  the  T'  '  ;  it  js 
V.  nHMeiit  to  furnish  demntiHtrative  eviil*  .t  any 

statement  maiie  in  these  histories  is  untrue.  Indeed,  modem 
physiology  can  find  parallels  in  nature  fi>r  events  of  apfiarently 
tlie  most,  umineutly  Hupematurul  kind  recounted  in  some  of  thciiBe 
histories. 

It  is  a  comfort  to  hear,  upon  Mr,  Harrison's  authority,  that  the 
law*s  of  physical  nature  show  no  signs  of  be<x»ming  *'le»s  definite, 
less  r  t,  or  less  popular  as  time  goes  on  **  (p.  IM).    How  a 

law  oi  ...,  ,  t  is  to  become  indefinite,  or  '*  inconBistentp*'  |>as.s«j*  my 
poor  powers  of  imaitrltmtion.  But  with  universal  sufl'ratftt  ami  the 
t'.,     '     '        ^  "  --,,-;--  view:  t1'  '  ■    '  'U. 

ih--..  .    -      -  .■ ,     .    ■.  ,    -.: .--  r'  is  to  1-  ^    .    :  'IjO 

way  the  t)o<!ial  coach  is  driving,  and  then  run  in  front  and  bark 


of  nit 

opmeiii^  oi   WW  \ 
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^^nt  devel* 
\pre«»A  Uie  ^n-ai  hcArt  of 
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the  people,  I  have  had  my  doubts  of  the  fact ;  and  my  love  for 
my  fellow-countrymen  has  led  me  to  reflect  with  dread  on  what 
will  happen  to  them,  if  any  of  the  laws  of  nature  ever  become  so 
unpopular  in  their  eyes  as  to  be  voted  down  by  the  transcendent 
authority  of  universal  suffrage.  If  the  legion  of  demons,  before 
they  set  out  on  their  journey  in  the  swine,  had  had  time  to  hold  a 
meeting  and  to  resolve  unanimously,  ''That  the  law  of  gravitation 
is  oppressive  and  ought  to  be  repealed,'*  I  am  afraid  it  would  have 
made  no  sort  of  difference  to  the  result,  when  their  two  thousand 
unwilling  porters  were  once  launched  down  the  steep  slopes  of 
the  fatal  shore  of  Gennesaret. 

The  qnestion  of  the  place  of  religion  as  an  element  of  hnman  natore,  as  a  force 
of  hnman  society,  its  origin,  analysis,  and  functions,  has  never  been  considered  at 
all  from  an  agnostic  point  of  view  (p.  152). 

I  doubt  not  that  Mr.  Harrison  knows  vastly  more  about  his- 
tory than  I  do;  in  fact,  he  tells  the  public  that  some  of  my 
friends  and  I  have  had  no  opportunity  of  occupying  ourselves 
with  that  subject.  I  do  not  like  to  contradict  any  statement 
which  Mr.  Harrison  makes  on  his  own  authority ;  only,  if  I  may 
be  true  to  my  agnostic  principles,  I  humbly  ask  how  he  has  ob- 
tained assurance  on  this  head.  I  do  not  profess  to  know  any- 
thing about  the  range  of  Mr.  Harrison's  studies ;  but  as  he  has 
thought  it  fitting  to  start  the  feubject,  I  may  venture  to  point  out 
that,  on  the  evidence  adduced,  it  might  be  equally  permissible  to 
draw  the  conclusion  that  Mr.  Harrison's  absorbing  labors  as  the 
ponlifex  maximus  of  the  positivist  religion  have  not  allowed  him 
to  acquire  that  acquaintance  with  the  methods  and  results  of 
physical  science,  or  with  the  history  of  philosophy,  or  of  philo- 
logical and  historical  criticism,  which  is  essential  to  any  one  who 
desires  to  obtain  a  right  understanding  of  agnosticism.  Incom- 
petence in  philosophy,  and  in  all  branches  of  science  except 
mathematics,  is  the  well-known  mental  characteristic  of  the 
founder  of  Positivism.  Faithfulness  in  disciples  is  an  admirable 
quality  in  itself ;  the  pity  is  that  it  not  unf  requently  leads  to  the 
imitation  of  the  weaknesses  as  well  as  of  the  strength  of  the 
master.  It  is  only  such  over-faithfulness  which  can  account  for 
a  "  strong  mind  really  saturated  with  the  historical  sense  "  (p.  153) 
exhibiting  the  extraordinary  forgetfulness  of  the  historical  fact 
of  tlie  existence  of  David  Hume  implied  by  the  assertion  that 
it  wonid  be  difficult  to  name  a  single  known  agnostic  who  has  given  to  hiiloiy 
anything  like  the  amoant  of  thought  and  stadT  which  he  brings  to  a  knowMftof 

physical  world  (p.  153). 

WTioso  calls  to  mind,  what  I  may  ventnp      » *i 
•  of  Christianity ;  that  ideal  of  manha 
patience  •,  its  justice  and  its  pity  far 
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wmity  uf  jielf-saorifice ;  its  ethical  purity  and 
nobility ;  which  apcmtles  have  pictured,  in  which  armieB  of 
martyrs  have  placed  tlieir  unAtiakablH  faiths  and  whence  obecnr© 
men  and  women,  like  C'atherine  <^f  Hionna  and  John  Knox,  have 
derived  the  courage  to  rt^biike  jM^pes*  and  kings,  Lh  not  likely  to 
underrate  the  importaneo  *)f  the  Christian  faith  as  a  factor  in 
human  hintory.  or  to  doubt  that  if  that  faith  should  prove  to  be 
inrom|Mitibh^  with  our  knowlecl^e,  or  nL^c'e^jwiry  want  of  knowl* 
igf%  »ome  other  h>7)o^ta8iH  of  men*8  hopes,  genuine  enough  and 
:>rthy  enough  to  replace  it,  will  arise.  But  that  the  incongruoutt 
mixture  of  bad  acience  with  eviai^erated  papistry,  out  of  which 
Comte  manufactureil  the  pofiitivint  religion,  wll  lie  the  heir  of 
the  Christian  ages,  I  have  too  much  respect  for  the  humanity  of 
the  future  to  Ixdieve,  Charles  II  told  hi«  brother,  "They  will 
ni»t  kill  uie,  Jafn*»H,  Ui  make  you  king.**  And  if  critical  science  tfi 
remorHeles*t|y  ilestruying  the  hiwl^irical  foundations  of  the  noblest 
ideal  of  bumanity  which  mankind  have  yet  worshiped,  it  u 
little  likely  to  permit  the  pitiful  reality  to  climb  into  tJie  vacant 
shrine. 

That  a  man  should  determine  to  devote  himself  to  the  servioo 
of  humanity — including  intellectual  and  moral  selfH-ulture  undur 
tlmt  name;  that  this  shoulrl  lx%  in  the  proj^^r  sense  of  the  word, 
his  religion — is  not  only  an  intelligible,  but,  I  think,  a  laudable 
resolution.  And  I  lun  greatly  di^postnl  to  iKdieve  that  it  is  the 
only  rf^ligion  which  will  prove  itself  to  1x?  unassjiilably  lu^ceptable 
to  long  as  the  human  riwxt  endures.  But  when  the  positivist  a«k8 
roe  to  worship  *'  Uumanity  " — that  is  to  say,  to  adore  the  general- 
ized conception  of  men  as  they  ever  have  bei>n  and  probably  ever 
will  be — I  must  rf»ply  that  I  could  just  as  gK^^on  b<jw  down  ami  wor- 
ship the  generalized  conception  of  u  '*  wildernt^ss  of  apes/'  Surely 
we  are  not  going  back  to  the  days  of  ]jaganism,  when  individual 
mi  weni  deitHwl,  and  the  hard  gcKKl  sense  of  a  dying  Vespaiiian 
Mild  prnmpt  the  bitter  je??t>  **  Viputo  Dena  fio.'*  No  divinity  doth 
hedge  a  modem  man,  lie  he  even  a  sovereign  ruler.  Nor  \ia  there 
ail  ^l«al  magistrate,  who  is  -  "      "      '     '      4 

V  M  is  no  spark  of  wonihi]  fy 

in  the  individual  twigs  %tt  humanity,  whence  comes  tlmt  godlike 
splendor  which  the  Moses  of  {K>sitivis5m  fondly  imagines  to  per- 
vade the  whol*^  luisth  ? 

1  know  no  sttidy  which  in  «»o  unutternbly  saddening  Hi*  that  of 

theevalution  of  liunmnity,  n?;  it  is  ^et  forth  in  the  r '-    tf  hi»- 

lory.    Out  cif  tie*  darknc?*^  i>f  f prehistoric  ag€»s  man  with 

t'  luwly  ori^n  j^trniig  upon  hinu     He  is  a  bruti% 

^^  ♦  ilian  tin?  other  brutes;  a  blind  prey  to  im* 
1  as  not  lead  him  to  destruction ;  a  victim  to 
iUubiuii^y  wiacb  make  hiii  mental  exijftmioo  a  tarror  and  a 
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burden,  and  fill  tis  rh    ^     *  ^' ' 

attains  a  certain  il-  j 

or  less  workable  theory  ot  life,  in  such  favorabJe 

plains  of  Mesopotamia  or  of  Egypt,  and  then,  fen 

thousands  of  years,  struggles  with  varying  fortur 

infinite  wickednr^s^  blomished*  and  misery,  to  wm 

this  point  against  the  greed  and  theatn^'**^ 

He  makes  a  point  of  killing  and  other%%  ill  Ui<j 

who  first  try  to  get  him  to  move  on:  an* 

a  step,  foolishly  confers  post'Tnoriem  deiL  ....  ..  ^  ..  .,._    , 

He  exactly  repeats  the  process  with  all  who  want  to  move  a 
yet  farther.    And  the  best  men  of  n     i        .  -he 

who  make  the  fewest  blunders  ana       l 

That  one  should  rejoice  in  the  good  man ;  forgive  the  had  mi 
and  pity  and  help  all  men  to  t)     1      :     ' 
disputable.    It  is  the  glory  of  J  i 

proclaimed  this  truth,  through  all  their  al)errations»,    Bui  Iho  wo 
ship  of  a  Qod  who  needs  forgiveness  and  V  ♦  *  ^ 

every  liour  of  his  existence,  is  no  better  tli. 
untarily  selected  fetich.    The  Emperor  Julian's  proj»!Ct  wn^  hof 
ful,  in  comparison  with  the  prospects  of  the  now  anlhropolatry* 


When  the  historian  of  religion  in  the  t: 
writing  about  the  nineteenth,  I  foresee  Iv^  ^' 
this  kind : 

The  most  curious  and  inst 
tory  of  the  precx*<iing century  aj    ..     :        .    .  , 
sects,  called  Monnons  and  Posithists,    To  Uie  atudetit  who 
C4irefully  considere<l  il  '     ''       '  '    '«g  in 

records  of  religious  sel  i  i ; 

The  Monnons  arose  in  the  midst  of  tbo  groat  i 
though  comparatively  insignificant     '    V  '    ' 
tlio  number  of  its  citizens^  was  (a- 
of  the  speeches  of  its  orators  which  have  t 
remarkable  for  the  native  intelligence  of  ja>  i 
the  wide  extent  of  their  information,  owing  U* 
publishers  in  diffusing  all  that  they  couM 
steal    Nor  were  they  less  notixl  for  the^» 
restraints  in  thought  or  spitech  or  li 
^  'ut  and  wise  influence 

irough  an  institution  ku  ., 
^  exact  nature  of  which  is  now  f 


V  n  to  u^) 


thai  he  stcde  the  "  S 
ig  rtttver  euoni^li  tA>  forge 
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ri  «> 


fl 


>nxt  of 


r  r,  for  a  coi«  1h  uumWr  <  |  lus  stM»n  j^alhorud 

about  him*  In  Bpite  of  repeated  outbursts  of  popular  hatred  and 
violpnc^e — during  one  of  which  persecutions,  Smith  was  brutally 
murden*d — the  Mormon  tKiJy  Btea<iily  increaseil,  and  becama  a 
floariHhinK  community.  But  the  Mormon  practices  being  objecs- 
tionahio  t4)  the  majt>rity,  they  were,  more  than  once,  witJiout  any 
preti^n^c*  of  hiw.  but  by  forco  of  riot,  arson,  and  murder,  driven 
away  fr<*rn  the  land  they  had  «»ccupied.  Harried  by  thf?se  perse* 
cutiou!<,  the  Mormon  body  eventually  committi^d  itself  to  thi5 
tender  morcies  of  a  desert  as  barren  as  that  of  Sinai ;  and,  after 
terrible  sufferings  and  privatintis.  r»*a<died  the  oasis  of  UtJih, 
Here  it  grew  and  flourishe<l,  sending  out  missionaries  t*),  and 
receiving  converts  from,  all  parts  of  Europe^  sometimes  to  tbo 
F  '  .f  iO,000  in  a  year;  until  in  1880,  the  rich  and  flouHshing 
ity  numbered  llo/KX)  souls  in  Utah  alone,  while  there 
were  probably  30,001)  or  40,000  scattered  abroml  elsewhere.  In  the 
whole  history  of  religions  there  i»  no  more  remarkable  example 
of  the  power  of  faith  ;  and,  in  this  case,  the  founder  of  that  faith 
was  indubitably  a  most  despicable  creature.  It  is  interesting  to 
observe  that  the  course  taken  by  the  great  Republic  and  its  citi* 
zens  runsexa<*tly  parallel  with  that  taken  Viy  the  Roman  Empire 
and  its  citizens  towanl  the  early  Christians,  except  that  the  Ra- 
mans luul  a  certain  h*gal  excuse  for  their  at*ts  of  violence,  inji»- 
much  as  the  Christian  **  sochilitia  "  were  not  licensed,  and  conse- 
qneutly  v^^Ti\iiiHofar4o,  illegal  assemblages,  llntil,  in  the  latter 
pari  of  the  ninete€»nth  century,  the  United  Htiites  Li»gislaturo 
decreed  the  illegality  of  polygamy,  the  Monnuns  were  wholly 
within  the  law. 

Nothing  can  prewnt  a  greater  contrast  to  all  this  than  the  hi^ 
tory  of  the  Positivists,  This  sect  arose  much  abotit  the  same  time 
as  that  of  the  Mr  In  the  upper  and  most  instructed  stratum 

ftf  thequick-wit:  |»tical  jmpulation  c»f  Paris,     The  foumW^ 

Augnste  Comte,  wtis  a  teiacher  of  mathematics,  but  of  no  eminence 

in  that  '!  *vir >ut  of  knowledge,  and  with  nothing  but  an  ama- 

leurV  a*^  oe  with  physical,  chemical,  and  lijologicMl  .science. 

His  works  are  repulsive  on  account  of  the  dull  dilfuseness  of  their 
»and  a  certain  air.  n.M  of  a  supf*nor  person,  which  character- 
lem :  but»  nevertheless,  they  contain  good  things  here  and 
?wt     T'  '  ttHke  tofi  much  spruce  to  reproduce  in  detail  a  j«ys- 

tern  whiL     ,,    ,  ^^s  to  regulate  all  human  life  by  the  promulgiv- 
tioo  of  a  gentile  Leviticus.    Suffice  it  t<j  sav  that  51.  Comtc*  may 

h 

■■   '•••X    --,-■-.'  ^  ■m- 

^nporary  science  with  the  form  of  Roman  Clirie- 
fhat  this  is  the  re4i»<j»n  why  his  disciples  wem 


I 
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so  very  angry  with  some  obscure  people  called  Agnostics,  whose 
views,  if  we  may  judge  by  the  accounts  left  in  the  works  of  a 
great  positivist  controversial  writer,  were  very  absurd. 

To  put  the  matter  briefly,  M.  Comte,  finding  Christianity  and 
Science  at  daggers  drawn,  seems  to  have  said  to  Science :  **  You 
find  Christianity  rotten  at  the  core,  do  you  ?  Well,  I  will  scoop 
out  the  inside  of  it/'  And  to  Romanism :  "  You  find  Science  mere 
dry  light — cold  and  bare.  Well,  I  will  put  your  shell  over  it,  and 
so,  as  schoolboys  make  a  specter  out  of  a  turnip  and  a  tallow  can- 
dle, behold  the  new  religion  of  Humanity  complete ! " 

Unfortunately,  neither  the  Romanists  nor  the  people  who  were 
something  more  than  amateurs  in  science  could  be  got  to  worship 
M.  Comte's  new  idol  properly.  In  the  native  country  of  Positiv- 
ism, one  distinguished  man  of  letters  and  one  of  science,  for  a  time, 
helped  to  make  up  a  roomful  of  the  faithful,  but  their  love  soon 
grew  cold.  In  England,  on  the  other  hand,  there  appears  to  be 
little  doubt  that,  in  the  ninth  decade  of  the  century,  the  multitude 
of  disciples  reached  the  grand  total  of  several  score.  They  had 
the  advantage  of  the  advocacy  of  one  or  two  most  eloquent  and 
learned  apostles,  and,  at  any  rate,  the  sjrmpathy  of  several  persona 
of  light  and  leading — and,  if  they  were  not  seen,  they  were  heard  all 
over  the  world.  On  the  other  hand,  as  a  sect,  they  labored  under 
the  prodigious  disadvantage  of  being  refined,  estimable  people, 
living  in  the  midst  of  the  worn-out  civilization  of  the  Old  World ; 
where  any  one  who  had  tried  to  persecute  them,  as  the  Mormons 
were  persecuted,  would  have  been  instantly  hanged.  But  the  ma- 
jority never  dreamed  of  persecuting  them ;  on  the  contrary,  they 
were  rather  given  to  scold,  and  otherwise  try  the  patience  of,  the 
majority. 

The  history  of  these  sects  in  the  closing  years  of  the  century  is 
highly  instructive.    Mormonism  .  .  . 

But  I  find  I  have  suddenly  slipped  off  Mr,  Harrison's  tripod, 
which  I  liad  borrowed  for  the  occasion.  The  fact  is,  I  am  not 
equal  to  tlie  prophetical  business,  and  ought  not  to  have  under- 
taken it. — Xineteenth  Century. 


SoMETniNG,  it  appears,  is  to  be  said  in  favor  of  tbe  theorr  that  the  earth  hai 

received  and  is  receiving  supplies  of  carbon  from  nieteon  and  space.    A  meteor 

tliat  wns  found  at  Youndegin,  Western  Australia,  in  1854,  contained  carbon  of  a 

form  resembling  graphite,  but  harder,  and  occurring  in  cnbio  crybtaiti  of  whieh 

about  u  liundred  were  separated.     Observations  of  geological  8trmt4  iiMJ**^^  n 

increa.se  of  carbon  in  the  crust  of  the  earth  since  the  earliest  timen^  for  tiM  : 

^^  ^^'^  older  formations  contain  less  of  it  than  those  of  the  carboptf groi  i 

ones.    Dr.  Sterrj  Ilnni  has  attributed  the  additional  Bii|ipBiB 

diffused  in  space,  and  holds  that  the  supposition  that  our  al 

3  the  whole  amount  at  once  would  involve  the  prawaoa  f^ 

«B  of  It  tban  ¥•  e  can  reasonably  admit. 
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DOMESTICATION  OF  THE  BUFFALO. 

Bt  JOHN  W,   DAFOK, 

ONE  of  the  most  striking  results  dut^  to  the  building  of  tranii- 
continental  nulroiul^  i«  tbu  upproacli  to  extinction  of  the 
buffalo.  ItvS  vast  range  once  extendtxl  from  GreJit  Slave  Lak©  Ui 
tho  «<»rtlTt>a8tc*m  provinces  of  Mexico,  and  in  British  territory 
from  the  RcK^kies*  to  wooded  highlandt)  six  hundre<l  miles*  wes<t  of 
Hudson '8  Bay.  In  the  United  Staten,  remains  of  buffttlo4?«  have 
lioen  founil  wrst  f»f  tlie  Rockies  in  Oregon,  in  the  Great  Salt  Lake 
baHtn,  and  westward  a,s  far  a»  the  Sierra  Neva^la*  Of  the  upeciea 
bison^  two  well-defined  varietiej*  are  known,  the  prairie  and  the 
wood  or  mountain  buffahi.     Tlie  latt^T,  >  d  with  the  other, 

i»  larger,  coarser-haired,  Btraight**r-hi in M  excr.HMivi^ly  >*hy. 

This  rfiyneaa,  together  with  tho  protection  itn  habitat  of  forest 
affonis  it,  have  prf*s*erveii  its  numberti  in  larger  proportion  than 
lliofto  of  it*»  congener  of  the  [»rairie^.  Although  the  buiTalo  is  sav- 
age 4»f  ajipect  and  strong  of  limb,  yet  it  is  much  less  formidable 
to  a  htaiter  than  tho  tuo-calliHl  tame  cuittle  of  the  Texan  plains.  It 
b  an  expert  and  fearleHjn  climber,  and  only  a  very  swift  hor»e  can 
overtake  it,  yet  its  stupidity  and  luck  of  courage  have  had  not  a 
little  to  do  with  the  sweeping  destruction  which  lias  overtaken  it. 
Ail  Itmg  ago  as  1825,  Prof.  J*»el  A.  Allen  tctllH  us,  in  his  valuable 
monograph.  **  Tlie  History  of  the  American  Bison/*  it  hiwl  lx*en 
tenninatetl  throughout  tlie  whole  region  east  of  the  Missis^ppi, 
;epi  for  a  limited  area  lying  around  the  scjuret«s  of  that  river, 
is  externii nation  was  utterly  wanton  ;  buffalo*huniing  was 
chiefly  mere  Bpurt,  and  often  the  only  portion  of  the  carcass  re* 
moved  was  the  tongue,  much  i^eteemwl  as  a  tidbits  In  trainful  bunt* 
iir  ^  rarely  ^ '     *     '   *  ^  ■       *  ^^ 

til-  .,       -I    of     itH     ]  ,  !  ■      i-  :-:_  ly 

fticilitat.e«l   by  the   Pacific  Railroads,  which  at  the  same  time 

'     h  for  rolM»8  and  meat    f  *  '     ^  H,  L 
H  uf  the  Great  West/'  e  that, 

in  the  three  years  ending  with  1874,  no  fewer  than  5,4VO<Mhh» 
buffal  -  -■  1  I-  r,HL  Mr.  Miller  Christy,  who  carefully 
took  .  les  last  yean  finds  their  total  numlier  to 

be  but  l,Usi  or  thereahi»ut.     So  wantonly  have  the  buffalmrH  \n*vxi 

shiin  that  their  very  Inmes  have  become  an  article  of  rr -•!% 

Rtf>lf{rm,  lh»«  s»nt  of  the  territorial  government  of  the  '  iii 

N  ill   on  Piliwif-Bones  Cref*k,  so  calletl  from  Uie 

V  .,. .  a  whieh  ♦♦nrjumbi>r4*il  its  banks*    ThroughoT?*  *^'*' 

Western  prairii'  r»:;ion   the  eartii  is  pitted  with  h\ 

♦mough  t*j  lung  surviTe  cultivatiQu,    TW^ci^ 


opanisj  up  new  mark 
Dodge,  author  of  '*Ti 
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wallows  are  uuh  i<«  tae  insiiin'i   v 

(juickneBS  which  would  not  he  ^\ 

loam  until  it  has  donned  a  ^rnaent  impervinas  to  iiiefi»  and  w 

in  falling  away  carries  off  loo^e  hair.    When  only  dnr,  d 

is  available,  the  Iniffalo  will  roll  in  that,  greatly  tr»  th**  \^T%>f 

of  its  insect  i)arai4ites.     Wallows  tliuj*  ronn»»d,  in 

to  testify  to  the  ronjparativ<?ly  recent  existence  lU  ..*-.  *..  »- 

bo  most  easily  seen  aliout  the  time  of  sunrise  or  ftunitet,  wh 

almost  horizontal  fc-olar  beanie  throw  them  in' 

gone  by  it  was  not  uncommon  to  find  in  tl 

Yellowstone  Park,  and  of  Banff,  in  the  Ciinji 

the  remains  of  a  buffalo  - 

scalding  basin.     The  reckiv  | 

fraught  with  very  gerioua  consequences  to  Indian 

and  south  of  the  international  T         *  '  '        '    ' 

which  has  been  the  frequent  .^  It 

has  been  the  deprivation  of  huffal*)-meal  which  in  hirgo  btoos  wj 

the  Indian's  princij)al  food.     Scarcely  le?        --    -  » 

like  deprivation  entailed  upon  i>iunet*r  s* 

in  many  cases  been  indicates!  to  them  by  the  b. 

their  migrations  l>etween  north  and  sviuth*  anri  iu  ^ 

herbage  legist  covered  with  snow,  the  bnffalu  lias  » 

the  best  and  most  feasible  path. 

While,  as  in  other  dejiartments  of  her  great  natuml  vv.  nl* 
America  has  been  prodigal  and  spendthrift^  ther«  hftvu  1 
eral  notewoHhy  attempts  not  only  tf»  st^y  tb 
mination  of  the  buffalo,  but  to  nuiltiply  its  uui 
the  race  by  crossing  it  with  domestic  catllew    It  is  ho^ 

far  back  experiments  in  this  dirocti*»n  <ln         ^  : 
'*  Travels  in  North  America,*'  says  that  j 
ctited  in  Quebec  in  1750,  and  that  in  Carolina  they  hml 
crossed  with  domestic  cattle.     So  docile  ir^*     '  i     iir   , 

mentioned  in  Schoc^lcraft  s  "  History  of  th- 
States/'  that  he  had  been  yoked  to  the  plow.    KoU'rt  VVic 

of  Lexington,  Ky,,  in  1843,  w-rote  A-'-'    -    -'  ''     ' *' 

had  secured  quarter,  half,  and  thi 
buffalo  and  domestic  cattle.     The  pn  - 
yoke,  exceeded  the  ox  in  ^*»v ».-»!,    - 
habit    All  the  half-brwl  l 
bulls  were  notv    Colonel  Oeor^e  C  • 
Ky.,  concurrently  with  Atr.  Wickli  ., 
buffalo  bull  and  ih^^e  buffalo  eo\' 


n  ^ucceesful  in  the  eoi 
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Jmught-Animnl,  and  tlif^  o3t  and  cow  a8  Ihmr  rivals  in  the  prodoc- 

ijtioa  of  beef  iiml  luilk,  bufTal<xi3  have  not  until  rrn'ont  ymw^  sulB- 

bif»ntly  rij^tm  in  valuo  tu  warmnt  their  doineHticalion  and  brci-iding 

biJinjc  taken  up  »y»toraaticnlIy  and  on  a  largu  H^ale.     It  is  the  tr 

iF^pid  approach  to  extinction  that  ban  inadti  tho  man  of  baHineas 

ncooed  to  the  curious  experimenter  of  a  decade  or  a  century  ago, 


1^.  l,<»yiru^iuioo  ^iffwwkhom  DoanticATvti. 

and  recof^ize  how  much  of  valuta  then^  is  in  a  strain  which,  if 
jpportunity  Iw  not  promptly  seizi^d,  will  soon  he  no  moro  than 
Jla  remembrance.  Regarding,  then,  thia  bulTalo  as  an  animal  well 
worthy  conser\ing,  what  are  his  good  and  bad  points  ?  First  of 
M  hardy,  not  liable  t«>  disease,  and  on  the  plains  «rf  the 
m  and  Cftnatiia!i  Nortliwest  he  can  forage  in  di^ep  snow 
and  Tu'o  in  the  open  air  all  winter  long.  His  meat  brings  nearly 
gixwl  a  price  as  IxHvf.  His  rolm  is  worth  $25  to$*M>;  and  his 
taxidermiziHl,  thanks  to  the  decorative  tastes  of  wjiortsnu^n, 
fetches  as  much  as  the  robe,  or  even  more.  So  much  for  the  crodit 
ide  of  the  account;  now  for  the  debit.  The  buffalo  \h  a  strong 
bnite,  and  of  a  temper  at  times  so  fii»rce  that  his  rhimestiration 
IS  a  task  not  seldom  accompaniod  by  dn^idi^l  hazard.  Oniinary 
f  *^ ^  ftre  as  gossamer  to  a  Imffalo  bull,  esjw'i'iHlly  during  th© 
years  when  he  is  past  his  prime  and  finds  himself  leas 
live  than  of  ywvw  Still,  tbo  example  of  well-bdiavecl  do* 
iC  cattU%  with  which  buffahx^s  readily  amalgamati%  is  very 
va  It  is  not,  however,  in  mere  domesticatiun.  but  in  crosn* 
ing  that  the  buffalo*s  value  com^iists.     In  ^  a  buffalo 

and  domestic  cow  the  young  are  brought  i  .  ..  ithout  any 
uBumial  percentage  of  loss  being  suHtaineih  The  offspring  com- 
I  -  ^    '  :    '  T    •  •       ■'  *       ■->>*« 

as 
iraught  purposes.    Wlx^a  VlxW^^A*  Vtos^ -w** 
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.weight  of  its  ciir  ^        V    '     r  v- 

'better.     Such  a 

1,101)  pounds  net.     Its  robe  ib  much  more  valuAbln  ilmii 
buffalo's  ;  for  its  fur,  imitead  of  being  chiefly  bunched  al  ib^ 


BuAklo  Cow. 

mane,  is  evenly  distributed  over  fl      "    '  '   "     iuulJ*  uu\^ 

quality— its  prei^ent   value  being    i  -:5.      A  hnt 

crossed  with  a  half-bred  cow  produced  an  animal  quito  us  banlj 
as  its  sire,  but  not  quite  so  lar^**.     Exj >♦    ■         '       ' 
are  in  progress  with  various  strains  «♦* 

comi5  promising  to  bo  perhaps  only  less  imporianl  than  thu  \mu^^ 
nal  domestication,  and  subsequent  moldings  of  honw*  and  cattli^ 
from  their  primitive  wild  forms* 

Chief  among  the  ranches  where  the  dci 
falo  ia  taking  place  and  its  croanes  are  beiiif^  in, ., 
C,  J.  Jones,  at  Garden  City,  Kan,  The  nuclcms  of 
calves  and  fifteen  adult  buffaloes,  were  run  ilown 
Texan  plains,  two  to  three  hun<ired  miles  from  f  •  ^ 
has  crossed  Texan  cows  with  buffalo  bullfi,  and  I^ 

results.     In   Nnveraber  last  he  ncquirt*(1   n    ■ 
animals  from  Mr,  Samuel  L.  Beili^on,  of  S' 
miles  from  Winnipeg,  the  capital  of  Mar 
this  herd  were  from  G  ''  ''    ' 

muc*li  8u]M:Tior  to  those  i  l| 

the  accompanying  illustrationa    Mn   \ 
1877.  when  he  first  corraled  a  b^T  '    ' 
five  aninuils  were  part  of  the  hj 
pgion  between  the  Saskatchewan  River 
*  "^'-v,  the   r        ■  •         -     '    » V 

In  t! 
the  trafRe  ol  VVifs  HvuAjww  «ft  B»^ 


DOMXSTrCATfON  OF  THE  BUFFALO. 


7«> 


OOTitTiriea  much  oiore  active  than  that  on  Atnmcan  soiL  In 
Hoveii  yearn  Mr.  BtHlHon's  he^rd  iiicreastHl  from  fiv«  to  ninoty- 
neven,  fuurti*f»n  of  the  number  having  been  disposed  of  before  the 

le  to  Mr.  Jf>ru»K.     Of  tli  *         "ree  which  ho  bought,  there 

eight  iMhih  orod^^Kp  ut  bey  are  caUed,  and  seventeen 

calveii  of  1888,  pure  and  ;,      U       It  is  Mr.  Jones's  intention  thor- 


/ 
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oughly  to  \k^i  various  strains  with  a  view  to  ascertain  which  are 
boat  Mlttpteil  for  ^azinjif  herds  on  the.  plains  of  the  Northwe«t. 
It'  '^  a  n>Ue   he  has  already  attninefl  what  he  calls  a 

**  ^  ;f!alo/*  from  crossing  witb  black  cattle. 

At  Silver  Heights,  five  miles  from  Winnipeg,  Sir  Donald  Smith 
a  small  henl  of  bufT  "  Ing  unique  |»oinU  in 

mty  and  docility.     El  -n,  in  AUH*rta  Ti»rri- 

tory,  and  in  Minnesota,  it  is  proposed  to  parallel  Mr,  Jones's  enter- 
prise of  Garden  City, 


It  him  been  eiiin?c^ted  at  no  mldUioQiil  odvmitajEre  of  technical  ^lorattoo  that 
it  mil  nffirril  room  for  t)»e  cuhivfltion  *>f  ¥*\\ui  riiny  l»i'  r  "    "  '  In- 

l«nisft*ru*«*,  (nr  which  harcllv  any  j>ruvi*iiMn  h  ma«l"  In  th*  let 

If'  nml   i'Uri'ljr  |iltv«iert|   cnr  r, 

|*r  ioti^f  Anvr  in  th<^  moHt  €"4)-  ^  ^      v- 

iog  Iho  fiu^uHk'ii  which  IW  iippn  tho  bordcr-Und  of  tiuttiact  imd  reuiioii/*  for  tli* 
dpft-Io(>meiit  of  ttieh  pon-ci^  for  cJt  a  rap  In,  its  the  exquisite  mytifttmi'Qt  and  t*CM>fil]- 
nation  that  iriv«  th«  cnckrtcT^s  »kU]  in  cutchini;  a  pasHin^  Uidl.  or  I  ho  vifilinttt^A  in 
«n  H  from  It  ^ 

Hi  ■  r«^>  of  £  4L 

f&ciiitj  miirht  be  gr^dy  raised  bj  weil'dir«?tt4  training. 
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ZOOLOGICAL  GARDENS:  THEIR  USES  AND  MANAO| 

MENT. 

Br  R,  W,  SHITFELDT,  JL  D,,  C  II  Z.  S. 

EARELY  has  \t  bf*en  in  thu  history  of  tlio  VfXtrM  Ihiil 
which  hfi8  become  famous  as  a  tH^ltmlifie  and  liU^mr 
ter  has  not.  sooner  or  lak^r,  inan  "     ■  '        .,1 

tained  its  collection  of  liviiig  wild     i   -.  _,  .:    ^     .  ^ ^ 

Indeed,  in  modern  times,  as  of  old,  in  large  dvilized  commc 

it  has  como  to  be  where  such  •    :    '  ' '  '  i      ,  ^ 

kept  up  to  a  high  state  of  i>»  ? 

the  very  badge  denoting  the  presence  of  tnarkt^d   iniel 

activity  along  the  lines  we  have  indicated.    Wit^ 

instances  of  this  in  hist<iry,  they  are  tot>  well  ku 

eral  reader  tt)  require  enumeration  Ijere»  while  wa  are  nil  fai 

with  the  names  of  those  cities  of  our  own  day  wherein  imdi  ] 

tutions  are  now  flourishing* 

In  modern  times,  again,  the  enormous  im] 
logical  sciences  have  received,  the  far  keener  »,  ,  .* 
part  of  the  reading  public  in  such  matters ;  and  th* 
cessity  for  such  material  as  zoological  gardens  can  ; 
the  morphfdogist,  artist,  and  animal  historian,  are,  \ 
lieve,  the  principal  forces  that  eventually  give  birth  to  tti 
lections* 

The  uses  of  a  zoological  garden  to  a  ci\ilize<l  country  aro  I 
fold,  and  not  easily  to  be  overestimated.  Theso  uiri^  aiti 
siderably  enhanc4?d  if  it  i-  '  -     '     '         ' 

biological  museums  and  li  1 ' 

ever,  that  in  a  large  city  where  xoOlngical  ganiens,  n. 
libraries  exist,  the  former  may  be  sitn  *    '      -    r  ^  - 
last  two  mentione<l,  and  tins  h  the  ni. 
particularly  refer^  and^  if  it  can  be  avoided^  aiiuuid  bw  by 
means. 

If  properly  oonduct/ed,  a  zoological  gar«l«^«  sot^i  iisc  elii. 
Iwing  a  powerful  auxiliary  to  those  n 
tfiken  on  the  part  of  the  state  for  the  i.  ;.^..^ 
large,  in  which  educational  ends  are  to  bo  m^ ' 
agemeut  of  such  a  garden,  e^ 
bo  continually  bent  in  that  di-     :.    . . 
ketip  clearly  before  their  minds  this  fact,  t 


>r      an  incalcu table  sV 
Liuujuni  that  such  an  institui 


zoo  LOG!  CA  t    UA  R  DEXS. 

leasly  arran^t-a  un*t  nti'  .  i.Mjii.fi  cf»ilet-ti*Jii  of  am- 

mal%  Uie  throngs  that  n1;  .  :  ,_  i  the  garden  grounds  will 
resort  there  a»  curioflity^seekers,  aud  will  lose  sight  of  the  idea 
thai  they  are  in  a  plac«5  and  enjoying  an  atmoBphere  of  culture, 
rafinemenl,  and  ixlucatioH.  History  got<s  to  »how  that  the  sujierb 
zoological  g3irdeu8  now  maintainixl  in  London  wen^  first  opened 
in  18128.  ftince  whicli  time,  down  to  1887,  twenty*four  million  fivo 
hundrud  and  «evcnty*two  thomyind  four  hundred  and  fivft  visitor* 
were  entered  upon  tlie  register-l»ook«  of  the  mauagt*ni»*nt.  An 
in&tant*8  reflection  will  be  sufficient  to  convince  any  friend  of  edu- 
cation of  the  benefits  that  humanity  ha»  derived  hence,  and  of 
the  refining  influences  which  have  through  thi^  center  aloni^  been 
bmught  into  [ibiy, 

ELxtendve  goulogicol  gardens,  in  a<idition,  o|)en  to  the  maasem 
long  chapter  on  the  life-hiiitorit^tt  of  the  aninialn  of  their  c»wn 
Hmtry,  a^*  well  a^  those*  of  foreign  Inndi*.  Then  by  the  pro|^>eT 
methotlB  it  becomes  easy  to  bring  the  visitor  face  to  fat*e  with 
other  que»tion£t  intimately  ansociated  with  the  animal:^  thenittcdves^: 
I  refer  to  their  geogra|ihical  ranges;  the  physical  aspject  of  the 
countries  they  inhabit ;  and,  finally,  tlirough  the  library  and  lect- 
ure system,  something  alK*ut  their  natural  liistory  and  Mructure, 

People  are  by  8uch  meauK  enabled  Ui  sup]>lement  their  read- 
ingH  and  8tuelie«  by  Imving  the  very  brought  befiire  theuL 

Al  a  glance,  the  striking  differences  1  -^  .i  iJie  A-niatic  and  Afri* 
can  idepimnt^i  are  appreciatefl  through  the  eye.  One  soon  liecomes 
familiar  with  the  various  fonns  of  our  American  deer,  anrl  has  a 
better  realizing  8ense  of  the  fact  that  the  ©Ik  resort  to  the  mount* 
ain  fafitne«fie<i  afi  their  normal  haunts  while  our  antelope  rarely 
qnit  f*        '  T*  '       *    I  tys  up,  the  Ameriran  *     ^y 

auch  *>f  the  forms  of  thenii-  it 

reprB^ntative^  of  the  various  faunio  of  h\%  land,  in  comiiarison 
w'  *      '     V  -'      ''     '    ^  in  tho  text-book,  although  not  to  bo 

a  I  -4uato, 

Here  the  sculptor,  artn«t«  and  engraver  can.  at  their  lei«ure, 
utudy  the  noblest  of  animal  forms  under  the  most  advantiigeoua 
of  circumstances.  Leopards  and  pumas  may  l)e  caught  in  the 
very  act  of  a  high-noon  siesta^  or  perchance  in  some  short  and 
fiery  quarrel,  showing  all  the  lineaments  of  anger  characteristic 
of  tiieir  race  when  aroused,  Ornitholoerists  may  catch  for  their 
folios  th'  p!ninag^*s^  of  trogona  and 

toacauij  lA-    , .    ,        ,  :i»>ir  large.  air>' cage«»  in  a 

tnaiiner  tabe  achieveil  under  no  othor  conditions.  Then,  by  the 
II*' ■     '  *       '  '  ^"  '   "     '  '         lit 


'  pa  Ui  bronxo  and  8t<mt%  and  llie  ideas  pass 
n  una  ac^ign,  and  Ihos  coltare  is  the  gaintir  in  the  end 
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It  is  here^  again,  that  a  thousand  facts  each  year  are  brought 
directly  tinder  the  observation  of  the  naturalist  and  specialist 
in  every  department  of  biology — nidification  in  all  its  details 
among  birds ;  all  the  data  in  connection  with  the  breeding  habits 
of  mammals ;  and  a  volume  of  unwritten  lore  having  reference  t<j 
the  life-histories  of  our  native  reptiles  and  their  kin. 

Nor  is  this  all,  for  it  is  at  the  zoological  garden  that  the  mor- 
phologist,  surrounded  as  he  there  is  by  all  the  conveniences  that 
civilization  can  bring,  finds  that  priceless  opportunity  to  carry  on 
his  researches  upon  the  structure  of  animals,  in  ways  that  he 
could  not  do  under 'any  other  circumstances ;  for  material  is  here 
brought  before  him  that,  as  a  rule,  not  only  admits  of  the  investi- 
gation of  individual  forms,  but  from  its  abundance  enables  him, 
like  Garrod  in  London,  to  draw  conclusions  from  the  anatomy 
presented  by  whole  natural  groups,  and  thus  science  is  an  enor- 
mous gainer. 

It  will  be  seen,  then,  from  what  has  gone  before,  that  not  only 
are  great  pleasure  and  enjoyment  of  a  highly  elevating  character 
brought  to  thousands  of  people  annually,  who  have  the  opportu- 
nity of  frequenting  a  large  zoological  garden,  but  those  ultimate 
ends  of  all  human  activities — education,  culture,  art,  and  science 
— are  immensely  benefited  thereby ;  and  this  implies  a  powerful 
and  constant  operation  of  a  good  influence  for  all  mankind. 

When  a  city  distinguished  as  being  a  scientific  center,  or  may- 
hap the  national  capital — and  this  itself  may  be  such  a  city- 
determines  upon  establishing  a  zoological  garden  within  its  pre- 
cincts, a  great  deal  depends  upon  the  site  which  is  chosen  for  the 
purpose. 

If  possible,  the  form  of  the  grounds  should  be  a  regular  figure, 
an  oblong  being  one  of  the  best,  with  a  long  side  toward  the  direc- 
tion whence  come  the  prevailing  winds,  as  this  assists  in  secur- 
ing good  ventilation;  and  the  area  should  include  at  least  two 
hundred  to  two  hundred  and  fifty  acres.  The  site  should  be 
within  some  convenient  distance  of  the  city  museums  and  libra- 
ries ;  surely  not  separated  from  these  by  more  than  three  miles  at 
the  most.  Anotlier  matter  of  great  importance  is  the  character  of 
the  country,  which  should  be  as  diversified  as  possible ;  and  the 
inclosure  should  contain  a  few  sizable  ponds  or  a  good,  strong 
stream  of  water,  in  which  event  the  former  can  be  easily  con- 
structed artificially.  Old  trees  in  groups;  some  low,  level  marsh- 
land ;  and  some  hills  and  rocky  portions,  are  all  points  of  eztrone 
natural  advantage.  These  latter  features,  if  marked,  usually  in- 
— ^  too,  another  benefit,  for  then  hilly  or  broken  ooontry  islik^ 
found  immediately  beyond  the  limits  of  the  gwrdeB,  w^^k 
I  conducive  to  the  building  of  har 
>,  is  not  likely  to  fill  up  entirely  wil 
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erenftes  Ui  size;  and  tbits  excellent  ventilation  la  Becnred  for  all 
time* 

There  are  Beveral  highly  important  elementa  which  should  be 
p  '        '  -    '     .1  of  the  affairs  of  Bueh  an  instttu* 

U    :  ;  success  and  most  healthy  growth 

and  usefulness.  Chief  among  these  is  the  matter  of  choice  of  the 
perftons  selected  to  constitute  tho  stiiff  of  8uch  a  zoological  gar- 
den as  we  have  in  mind.  Ntixt  are  the  methods  of  conlining  and 
exhibiting  the  collection  of  animals  of  the  place;  the  regulations 
controlling  its  sanitation  and  keeping;  and  provision  of  those 
steps  which  lead  to  the  public  and  special  workers  deriving  tlid 
great4^8t  amount  of  b^^nefit  from  it,  in  a  purely  educational  point 
of  view,  iucorporuting  here  the  subserv  >*  rir..  nf  Science  in  her 
diverse  ends  and  means. 

In  the  spring  of  thii;  year  (18S8),  the  ~  ^^f 

London,  in  mldition  to  its  regular  staff  of  »  ,       ,     ^     .  lUe 

following  persons :  one  superintendent,  one  assistant  superintend- 

it,  one  head  keeper,  six  keepers  (fir   i     '  v  ^j 

blas.i)»  ttight  keepers  (third  clasj*),  li  re- 

Iceeperi  one  cook,  one  office-clerk,  one  prosector's  assistantp  one  bead 
gardener,  nineteen  helpi'ra  in  the  nv  '  ^      '  '       ns, 

myf^n  ArtinanM,  two  pjiinten*,  »ix  la!  ri> 

men,  two  night  wak'hmon»  and  one  time-keeper — making  a  whole 
force  of  r^  ••*  r*ighty-five  people*  the  duties  of  whom  are  sofB- 
ciently  t  t  by  their  designations.     It  is  hardly  necessary  to 

ly  that  tho  gentlemen  composing  tliu  staff  of  officers  should  bo 

^selected  not  only  for  their  executive  ability  in  the  departments 

they  severally  fill,  but  likewise   for  their  distinction  in   some 

branch  of  zot'jlogical  sri  Uy  vertebrate  aso- 

ology.    Of  that  part  of  i ...  ....  ^.i  been  enumerated 

above,  especial  regard  should  lie  paid  to  the  selection  of  Ui©  luMjp- 

*  ^re,  gentle 

r  oranlov- 


en?,  V 

^ 

dd 

be  mt^n  fond  <^ 

and  1 

and 

'^tliiTwiso  pan 

ment. 

A  UT'f 

^Vit  i 

f     ' 

Upnn   Oi 

hibiting 

tho 

"  ^iiniuiils. 

tion,  not  only  so  far  as  the  comfort  of  these  is  concernedt  but 
the  n-^  ^  f  instruction  and  lienefit  we  derive  from  the  seveml 
plan  yed.    Fc»r   instance,  it  would   hardly  be  considered 

aclvijtabie  to  ket^p  upBcimens  of  the  Rocky  Mountain  goat  (Ma* 
zarna)  within  an  inclosure  whcri?in  the  ground  was  a  dea4 
lovo.1,  and  f^pAoim^n^  of  the  proni:-horn  antelop^>  (.4fi/i7oiYiprti)  in 
i^  in  a  rocky  hillock  of  H<^nie  considerable 

«^  -.    for.  n'  ♦*  -  ^Tr?rt  instance,  the anin-"^  ^•^-•^^Id 

T  in  his  r  ,  but  would  be  mwl*  le 


of 


l^T  of  hi^  natural  traits ;  while  a  mafik^iiC  ^x^^^o^ 
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in  the  antelope  inclosure  would  be  a  waste  of  material,  and  take 
up  room  that  the  animals  might  otherwise  enjoy. 

Prof.  Flower,  the  President  of  the  London  Zoological  Society, 
in  his  address  on  the  16th  of  June,  1887,  to  the  general  meet- 
ing, made  some  excellent  remarks  upon  this  point  when  he  said 
that  ^*  the  old  idea  of  keeping  animals  in  small,  cramped  cages 
and  dens,  inherited  from  the  Tower  and  traveling  wild-beast  showB^ 
still  lingers  in  many  places.  We  have  a  responsibility  to  our  cap- 
tive animals,  brought  from  their  native  wilds  to  minister  to  OTir 
pleasure  and  instruction,  beyond  that  of  merely  supplying  them 
with  food  and  shelter.  The  more  their  comfort  can  be  studied, 
and  roomier  their  place  of  captivity,  the  more  they  are  sur- 
rounded by  conditions  reproducing  those  of  their  native  haunts, 
the  happier  they  will  be,  and  the  more  enjo3rnient  and  instruction 
we  shall  obtain  when  looking  at  them.''  Then  continuing,  and 
referring  to  the  London  gardens,  he  said :  *^  Many  of  our  newest 
improvements  are  markedly  in  this  direction.  I  may  especially 
mention  the  new  inclosure  for  wild  sheep  near  the  lion-house  in 
the  South  Garden,  with  its  picturesque  rock-work  and  fall  of 
water,  and  the  large  aviary  for  herons  and  similar  birds  just  com- 
pleted on  what  used  to  be  called  the  Water-Fowls'  Lawn." 

The  writer  is  convinced  of  the  truth  of  these  words,  from  his 
own  studies  of  zoological  gardens  in  this  country  and  abroad. 

Again,  to  show  the  bad  effects  of  the  overcrowding  of  animals. 
Prof.  Flower  further  observed,  still  confining  himself  to  the  Lon- 
don gardens :  "  The  primary  habitation  of  the  lions  and  other  large 
feline  animals  was  the  building  on  the  north  side  of  the  tunnel, 
which  many  of  us  may  remember  as  a  reptile-house,  and  which  has 
been  lately  restored  as  a  dwelling-place  for  the  smaller  camivora. 
The  council  reports  of  the  period  f  rtquently  speak  of  the  bad 
accommodation  it  afforded  to  the  inmates,  the  consequent  injury 
to  their  health,  and  the  disagreeable  effects  on  visitors  from  the 
closeness  of  the  atmosphere.  In  September,  1843,  the  terrace, 
with  its  double  row  of  cages  beneath,  was  completed;  and  the 
report  of  the  following  spring,  speaking  of  this  as  '  one  of  the 
most  important  works  ever  undertaken  at  the  gardens,'  congratu- 
late%  the  society  upon  the  fact  that  the  anticipations  of  the 
increased  health  of  this  interesting  portion  of  the  collection, 
resulting  from  a  free  exposure  to  the  external  air  and  total 
absence  of  artificial  heat,  had  been  fully  realized.  The  effects  of 
more  air  and  greater  exercise  were  indeed  said  to  hava  baooPi 
visible  almost  immediately.  Animals  which  were  emacrmtaf  ^^ 
efore  their  removal  became  plump  and  aleer 
er,  and  the  appetites  of  all  were  so  matei^ 
f  began  to  kill  and  eat  each  cyther. 
1  immfidiato  iooieaae  in  their  alk 
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rhicb  time^  it  in  slated^  no  further  accidents  of  the  Mud  Iuivb 
red.^ 

Very  often^  when  birds  are  kept  in  enunped  qnarters,  they  can 
BqI  be  induced  to  show  off  any  of  their  peculiar  habitn,  much  leat 
^b3kb  to  breeding*  This  waa  well  eeen  in  the  case  of  the  hurona  a 
year  or  so  ago  in  the  London  gardens ;  for,  as  soon  as  theHe  birds 
|Were  tranirferred  from  their  limited  confines  to  the  large  new 
iviary  constructed  for  them,  and  inclosing  natural  wateiis,  trees, 
id  shrubji*,  they  resumed  at  once  some  of  their  more  natural 
ibits,  while  the  ibUa^  built  in  the  trees  and  reared  their  young* 
>me  mammaLs  and  bird-s  bear  confinement  in  narrow  habitations 
tter  than  others;  and  one  can  easily  imagine  that  a  sloth  would 
tolerate  a  curtailment  of  hi.s  li1)ortie8  far  better  than  many  8t)ecie9 
of  monkeyg  would  do^  or  some  varieties  of  parrots  than  the  freih 
iom-loving  «cfi-fowI. 

At  the  Bi«hop*8  Oardens  in  Havana,  Cuba,  I  remembor  very 
well  a  large  aviary,  in  which  were  confined  a  considerable  num- 
ber of  wild  ducksy  sea-gulls,  and  similar  birds,  and  it  was  a  delight 
to  watch  thoni^  aa  they  appeared  to  be  fully  as  contented  as  in 
their  native  wilds,  and  would  Hport  in  the  inclosed  sheet  of  water, 
>r  proan  themselves  on  the  roclcs  all  day  long.  Then,  some  creat* 
boar  bf^tig  continually  looked  at  better  than  others,  while 
kluive  such  highly  nervous  orgauixations  that  they  should  bo 
only  in  the  more  secluded  no^ks  of  the  garden,  and  even 
thmi  have  the  means  of  withdrawing  from  the  pulilic  g*uio  for  at 
laaat  a  timew  As  owls  never  outgrow  their  fundnens  for  a  hollow 
stump,  bears  their  climbing-pciles,  parrots  their  swing-boughs, 
and  musk-rats  their  marsh-ways,  we  should  make  every  imdoavor 
to  bring  all  our  ingenuity  io  our  aid  in  imitating  as  cK>«ely  as 
possible  in  the  gardens  tfatair  natural  conditions.  The  writer  has 
during  his  lifetime  kept  a  great  many  animals  in  confinement,  of 
all  manner  of  varieties^  from  a  pocket  gopher  to  an  eagle,  and 
from  a  ring*tailod  howler*monkoy  to  a  turkey -bu^zardf  and  has 
learned  that,  notwithstanding  the  creature  mxky  be  abundantly 
ipplied  with  his  proper  food,  you  can  kill  a  9tar*nosed  mole  if 
fou  do  not  give  him  the  opportunity  to  burrow  in  moist,  wet 
[>und ;  or  render  a  porcupine  utterly  mitserable  if  you  do  not 
Brve  him  with  the  stump  of  an  old  troe,  some  ten  feet  above  this 
aund,  Uy  stretch  himself  out  upon. 

Experience  has  taught  us  that  the  best  way  of  exhibiting  al* 

^ost  all  kinds  of  reptiles,  from  the  largest  varieties  of  snakes  and 

ythons  down  to  the  most  diminutive  species  of  lizards  and  hylaSf 

vie  of  cage  whorein  tho  front  and  sides  are  formed  of 

n  tFies  of  clear  ^\t\%f^    This  allows  an  excellent  view 

the  -  and  full  opportunity  to  watch  and  study  their 

[kbits.    Uu  the  other  hand,  the  alligators,  as  reprsaentailT^a  ol 
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tliis  class,  do  best  in  a  sluggish  pool,  with  marshy  banks,  and  with 
flat,  mossy  rocks  and  logs  to  bask  themselves  upon.  Out  at 
West  End,  in  New  Orleans,  there  is  a  small  place  of  this  kind, 
and  the  several  large  alligators  I  saw  in  it  seemed  to  be  as  well 
contented  as  though  they  were  enjoying  the  peculiar  advantages 
of  their  native  bayous;  and,  as  common  as  these  great  reptiles 
are  in  Louisiana,  those  at  West  End  always  seemed  to  have  more 
or  fewer  people  intently  watching  them ;  and  sometimes,  even  in 
the  broiling  noonday  sun,  one  might  see  one  of  the  oldest  and 
most  aristocratic  residents  of  Royal  Street  stop  there  for  a  pass- 
ing moment,  just  to  '^  take  a  glance  at  the  ^gators.'' 

Throughout  the  garden  the  names  of  all  the  animals  should 
be  made  known  to  the  visitors  by  the  managers  seeing  to  it  that 
the  cages  or  other  receptacles  confining  them  are  properly  though 
not  too  conspicuously  labeled.  An  excellent  form  of  label  is  a 
small,  water-tight,  cast-iron,  and  painted  one,  with  a  glass-slide 
front.  In  this  the  white  paper  slip  may  be  kept,  upon  which  in 
plain  black  letters  is  printed  the  name  of  the  animal — that  is,  its 
most  common  name — ^with  its  accepted  technical  name;  and  a 
brief  statement  giving  sex  and  normal  geographical  range  m 
nature. 

However  amusing  it  may  be,  it  also  has  its  other  aspects,  to 
see  a  party  of  some  ten  or  a  dozen  people  standing  before  a  large 
tank-cage  containing  a  pair  of  fur-seals,  and,  from  the  absence  of 
a  label,  not  a  soul  able  to  divine  the  name  of  the  creatures  con- 
tained in  it ;  and  perhaps,  too,  one  or  more  ladies  in  the  group 
with  a  seal  sack  on. 

In  a  country  like  the  United  States,  where  a  number  of  its 
finest  mammals  and  some  birds  are  rapidly  becoming  extinct,  it 
devolves  as  a  solemn  duty  upon  the  management  of  a  zoological 
garden  to  secure  a  goodly  representation  of  these  for  permanent 
preservation.  Among  the  mammals  which  now  need  such  action 
none  is  better  known  than  the  buffalo,  though  the  Rocky  Mount- 
ain goat  (Mazama),  the  beaver,  and  several  species  of  deer  stand 
in  the  same  case;  indeed,  I  presume  the  day  will  come  to  this 
country  when  all  of  our  larger  mammals  will  cease  to  exist  in  a 
state  of  nature,  and  we  shall  have  to  depend  upon  our  gardens  and 
parks  for  examples  of  them.  Of  the  birds,  our  Carolina  jMirrot 
and  roseate  spoonbill  are  conspicuous  examples,  and  it  can  be 
only  a  few  years  at  most  when  both  species  will  be  extinot  in  tlili 
country. 

Animals  in  a  zoological  garden  should  be  grouped^  ja.ljvr  « 
tances  will  admit,  into  their  natural  ordeora 
ey  belong.    For  instance,  all  the  dogs,  i 
r  nearest  allies,  should  be  made  to  in) 
<*ine  part  of  the  garden,  and  in  aU 
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should  bo  adopted  to  point  out  tlie  animalit  belongttig  to  tbo  coun* 
try  in  which  the  gurjen  m  maint«ined.  Tlie  sytjtcm  of  labeling 
will  do  much  toward  this  if  curried  out  uj*  ^uggi^stod  on  a  pre- 
vious page;  and  if  keepers  and  others  are  i  ut  and  oblig- 
jjxgp  ft*  thoy  surely  should  be,  they  can  accou.^..^.-^  u  great  deal  in 
\  (i^w  wordii  to  groupa  of  inquiring  visitora 

'questiunM  touching  upon  Bpecial  details  in  a«"  rv- 

i  the  be«t  means  to  be  adopted  to  secure  desirabi  ..  ^  i^i- 
tiaoB  to  the  garden,  to  the  tnethocU  of  exchange,  of  controctii  for 
food,  and  similar  matters,  and  whether  or  not  it  is  degirablo  to 
make  a  small  charge  to  Wsitors  aa  an  entrance-fee — hardly  fall 
within  the  scope  of  the  present  article  to  discuss. 

Mod**r  V  1  art  tranship,  and  present-day  knowl- 

edge of  g  <iud  sanitation,  with  our  ever-in- 

crii^ing  literature  upon  the  disc^asea  and  their  treatment  in  the 
lower  aniniiils,  all  leave  but  little  to  be  deiiired  for  a  ~  ntend- 

cnt  of  a  zoological  garden  to  draw  upon  for  the  ui  m  of 

their  principles  to  the  institution  under  his  charge,    if  means  be 
iple,  there  is  not  the  shadow  of  excuse  why  snch  a  place  may 
>t  be  made  as  inviting  as  the  "  gardens  of  the  gods/'  and  clean* 
I  and  purity  completely  carritxl  out 
One  main  building  always*  constitutes  an  in^parablo  part  of  a 
<lel  xoTilogicAl  garden,  and  it  is  devuted  to  the  offices  and  study- 
"rooms  of  the  staff,  to  the  lecture-room,  to  the  reading-room  and 
library,  to  the  pliotograjihic  gallery » to  the  laboratories  and  8ton>- 
rooms,  and,  finally,  to  a  few  spare  rooms  for  special  purposes. 

Tl      '  ''   '  '         r    1  VI  p^  and  made  to 

accoi/ 1  \  seasons,  a  course 

of  free  lectures  should  be  delivered  on  some  branch  of  zoology  or 
sodtomy^  either  by  some  resident  member  of  the  staffs  or  by  spe- 
cialists. 

No  welI-appointe<l  s&oc'ilogical  building  in  connection  with  a 
garden  would  be  complete  without  its  rea^li*  -  -  -n  and  library* 
In  the  latter  should  be  fcmnd,  in  time,  all  Uv  rd  works  that 

have  apj^eared  upon  the  various  branches  of  natural  science^  and 
more  particularly  upon  vertebrate  r-^-'^*'  and  morphology,  in- 
cluding, of  coui-se,  such  subjects  n.s  ation  and  gei>gmphi- 
cal  distribution  of  animals,  and  the  repuit^  of  other  zoological 
gardens  and  societies*  On  the  reading-tables  should  appear  the 
Various  authoritative  xoi5logical  periodicals  of  the  day.  and  bound 
Tfdumes  ■  library  It  is  an 
llrn!  i  nx>m  a  aung  with 
bf              ina|i»  of  the  various  parts  of  the  world,  upon  which 

"  '  s  a«  they 

'giapUcal 
of  animaLs,     Within   i  that^  ^mk^t^  \3% 
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print-ed  the  names  of  the  best-known  representatives  of  tSil 
brate  kingdom  that  distinguish  them.  Such  a  series  of 
charts  would  be  highly  instructive  to  the  visitor,  tisefal  at] 
in  the  lecture-room,  and  always  a  convenience  to  othen* 

Few  departments  will  be  more  important  than  tho 
graphic  gallery,  and  it  should  be  under  the  charge  of 
oughly  competent  photographer,  who  should  ako  cotiibixie 
knowledge  a  familiarity  with  the  habita  of  animals,  and 
required  of  him  through  his  art.    He  can  be  kept  consti 
work  photographing  the  rarer  animals.    Efforts  should 
stantly  made  to  catch  them  in  the  act  of  any  of  their 
habits ;  pictures  should  be  made  of  their  young  at  all  i 
appearance  of  the  dams  at  the  various  periods  of 
nesting  of  the  various  species  of  birds,  and  bo  on  ii 
Further,  he  should  be  enabled  to  take  photographs  of  specj 
sections  of  the  prosector,  and  of  casts  and  skeletons,  \ 
work.    A  full  series  of  these  photographs  should  bo 
kept  on  file  in  the  collections  of  the  estal 

of  the  very  highest  importance  to  the  sci.;: .  _ 

engraver,  zoologist,  and  others. 

From  one  cause  or  another,  a  certain  y  'on  of  1 

die  every  year ;  and  in  the  year  1887,  in  i  i  don  Qa 

example,  there  were  added  twenty-five  hundred  and  Iwe 
animals  of  the  three  classes  of  vertebr  /  '  '     'lir 

reptiles ;  and  during  the  same  year  d  ,^  c 

died.    Now,  these  dead  animals  are  in  the  majority  of 
inestimable  value,  and  no  such  material  should  ever  bo  \ 
to  go  to  waste.    It  should  come  immediately  under  the  cl 
the  prosector,  so  he  may  promptly  direct  what  use  is  to  ba| 
of  it    As  a  rule,  it  is  not  desirable  for  the  garelr-"  * 
an  anatomical  collection,  though  it  is  highly  ti 
sector  to  have  on  hand  preparations  of  certain  forinst;  bui,j 
main,  large  skeletons  or  bodies  of  animals  ahoald  be  ix 
to  the  city  museums.    In  the  case  of  duplicates,  or  whc 
have  diod  and  their  anatomical  structure  haa  been 
described,  they  may  sometimes  be  sold  or  exchanged 
animals,  or  otherwise  disposed  of«    Often  small  epeciet 
onoe  consigned  to  alcohol,  for  the  fn" 
department    Rare  forma  that  are  b  i 
logically  should  be  thoroughly  deecribcd  and  fi^uredt  eit 
Ihr  ' "      -tor  or  b\  iril  workers  to  whom  such  iiia( 

K^  r  the  pi  Th«*o  descriptions  and  fi| 

comet  it  ute  the  main  feature  of  the  p 

d<*ft    -"^  fhey  should  ^"  '  *    nit  in  a  i^^^  iv  n,^ 

nit  or  can  mal:  ,  and  bound  in  i* 

^ilh  lUvit  importance  and  valna    TUey  will 


^mi 
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m^i^r,  the  entire  quarterly  report,  as  in  it  also  will  appear  the  ea- 
gmviags  and  descriptioti»  of  hitliorta  unfigured  ammaUj  and  a 
general  account  of  the  quarterly  proceedings  of  the  entire  estab* 
lishment^  and  other  matters  of  interest. 

Thus  it  will  be  seen  that  the  prosectorial  department  is  one 
of  the  most  important  connected  with  the  institution,  and  in  dno 
time  will  contribute  to  the  common  stock  of  sci  *  knowledge 
a  mass  of  information  of  a  peculiarly  valuabh^  ter,  and  of 

a  kind,  as  a  rule^  not  easily  obtainable  in  any  other  way. 

Taken,  then,  in  its  entirety,  a  isodlogical  garden,  m\v\\  aa  I 
have  attempted  to  outline  in  this  paper,  has  within  its  means  to 
powerfully  aid,  encourage,  and  stimulate  human  progress,  aluca* 
tion.aiid  science  in  an  infinite  variety  of  ways;  and  such  an  insti- 
tution ittands  among  the  very  best  of  investments  to  be  made 
oitlier  on  the  part  of  State  or  city.  Here  are  library,  lecture,  art, 
design,  and  interest  for  the  multitude,  and  yet  how  rarely  does  it 
occur  to  the  mind  of  the  philanthropist  to  make  an  endowment 
in  such  a  direction  1  Moneys  diverted  into  «uch  channelii  not 
only  are  given  to  the  cause  of  education  and  learning  and  art, 
but  to  the  embellishment  of  the  city  where  the  garden  is  founded^ 
to  the  interei3t  of  its  people,  and  the  perpetuation  of  the  name  of 
the  donor.  Zoological  gardens,  again,  even  exert  a  far  more  pow- 
erful influence  toward  luring  those  of  certain  classes  and  con* 
itions  away  from  the  vices  of  a  city  than  does  the  museum  or  the 
ibrary ;  while,  with  others,  it  leads  to  a  greater  interest  and  appre- 
ciation of  the  other  establishments  and  their  advantages. 

With  respect  to  a  nation  as  a  whole  that  has  arrived  at  a  cer- 
tain height  of  civilization,  and  can  boast  of  a  well-filliMl  treasury, 
it  almoj^t,  if  not  quite,  becomes  her  bound  on  duty  to  her  people, 
and  to  the  common  good,  to  endow  such  an  institution  at  her 
national  capital,  in  connection  with  other  scientific  departmente, 
of  which  she  is  the  supporter  in  chief.  And  it  should  be  the 
pride  of  evQr>^  intelligent  citizen  of  such  a  nation  to  see  to  it,  as 
far  as  he  is  individually  able,  that  the  cjipital  of  his  country  is 
not  backward  in  such  matters,  espeoiatly  when  he  comet  to  look 
about  him  and  sees  thiit  the  most  distinguished  and  infloeattal 
naticxns  of  the  earth  are  characterisEcd  by  possessing  just  such 
institutions  at  the  seat  of  their  national  governments. 


Tax  lnUmfttlonn!  Gcobgirjtl  CongTCfm  in«p  of  northern  (Itintinj,  wliioli  li 

L  proo^  k  U%  he  prititiMl  in  twenty 'ftmr  dilforeoi  dnti  for  the  i^difncntiirj  forma^ 

tliroe  for  di«  KTcbie&iif  and  oine  for  tlie  empthre  rocldv  waA  will  coiuiit  ol 

\  tlieets.    One  color  b  tAken  for  eaob  groufi—Ciretaceoiij^  gnfca ;  Jttn^ 

Th#  iobdlvidoDi  ar*  ihoffD  by  Tiriood  modlil«ilioiDit  of  thess  oolofVi 

At  t  rdift,  Uin  lowor  soVdiTltioof  are  ■hown  by  tlia  darker  ttnta^ 
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THE  DERIVATIVE  ORIGIN  OP  THE  HUMAN  MIND.* 

Bt  G.  J.  BOliANES,  F.  B.  8. 

IF  it  is  true  that  '^  the  proper  study  of  mankind  is  man,''  as- 
suredly the  study  of  nature  has  never  before  reached  a  terri- 
tory of  thought  so  important  in  all  its  aspects  as  that  which  in 
our  own  generation  it  is  for  the  first  time  approaching.  After 
centuries  of  intellectual  conquest  in  all  regions  of  the  phenomenal 
universe,  man  has  at  last  begun  to  find  that  he  may  apply  in  a 
new  and  most  unexpected  manner  the  adage  of  antiquity — Know 
thyself.  For  he  has  begun  to  perceive  a  strong  probability,  if  not 
an  actual  certainty,  that  his  own  living  nature  is  identical  in  kind 
with  the  nature  of  all  other  life,  and  that  even  the  most  amazing 
side  of  this  his  own  nature — ^nay,  the  most  amazing  of  all  things 
within  the  reach  of  his  knowledge — the  human  mind  itself,  is  but 
the  topmost  inflorescence  of  one  mighty  growth,  whose  roots  and 
stem  and  many  branches  are  sunk  in  the  abyss  of  planetary  tima 
Therefore,  with  Prof.  Huxley  we  may  say :  **  The  importance  of 
such  an  inquiry  is  indeed  intuitively  manifest.  Brought  face  to 
face  with  these  blurred  copies  of  himself,  the  least  thoughtful  of 
men  is  conscious  of  a  certain  shock,  due  perhaps  not  so  much  to 
disgust  at  the  aspect  of  what  looks  like  an  insulting  caricature,  as 
to  the  awaking  of  a  sudden  and  profound  mistrust  of  time-honored 
theories  and  strongly  rooted  prejudices  regarding  his  own  position 
in  nature,  and  his  relations  to  the  wider  world  of  life ;  while  that 
which  remains  a  dim  suspicion  for  the  unthinking,  becomes  a  vast 
argument,  fraught  with  the  deepest  consequences,  for  all  who  are 
acquainted  with  the  recent  progress  of  anatomical  and  physio- 
logical sciences."  f 

The  problem,  then,  which  in  this  generation  has  for  the  first 
time  been  presented  to  human  thought,  is  the  problem  of  how  this 
thought  itself  has  come  to  be.  A  question  of  the  deepest  impor- 
tance to  every  system  of  philosophy  has  been  raised  by  the  study 
of  biology ;  and  it  is  the  question  whether  the  mind  of  man  is 
essentially  the  same  as  the  mind  of  the  lower  animals,  or,  having 
had,  either  wholly  or  in  part,  some  other  mode  of  origin,  is  essen- 
tially distinct — differing  not  only  in  degree  but  in  kind  from  all 
other  types  of  psychical  being.  And  forasmuch  as  upon  this  great 
and  deeply  interesting  question  opinions  are  still  much  divided — 
even  among  those  most  eminent  in  the  walks  of  science  who  agree 
in  accepting  the  principles  of  evolution  as  applied  to  explain  the 
mental  constitution  of  the  lower  animals — it  is  evident  that  the 

*  From  *<  Mental  Erolution  in  Man.**    B j  Georgo  John  BomttiM,  UU  Dl»  F.  R.  &    Kfv 
9.  Appleton  &  Co.,  1889. 
la&*8  Place  Vn  llaUxe,**  v>  <^V* 
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<|ll68tioii  is  ndtber  a  superficial  nor  an  easy  one*  I  AlbM^  however, 
eodlMvor  to  examine  it  with  as  little  obi^curity  as  posi^ible,  and 
abo,  I  iieud  hardly  say,  with  all  tlie  impartiality  of  which  I  am 

1  ]  bo  renieml>ered  that  in  the  introductory  chapter  of  my 
provioiui  workf  I  have  already  briefly  nketched  the  manner  in 
which  I  pruix>80  to  treat  this  question.  Here,  therefore,  it  in 
sufficient  to  remark  that  I  began  by  assuming  the  truth  of  the 
general  theory  of  descent  so  far  as  the  animal  kingdom  in  con* 
oemod,  both  with  roBpect  to  bodily  and  to  mental  organisation; 
but  in  doing  thin  I  expressly  excluded  the  mental  organization  of 
maD»  ag  bi>ing  a  dopartmont  of  com{mrative  psychology  with  refer* 
enoo  to  which  I  did  not  feel  entitled  to  a88ume  the  principles  of 
evolotJon*  The  reiison  why  I  marlo  ihij*  8i>ecial  exception,  1  suffi* 
ciently  expluinecl;  and  I  «hall  therefore  now  prm^eed,  without 
Dr  introduction^  to  a  full  conijiduration  of  the  problem  that 
[>n»  ua 
"'1'  '  \       ■       juestionon  pnnily  a  />?/  '1. 

In  at  ;inal  hj^JothiisiB — upon  ^^  it- 

uralists  of  any  standing  are  nowadays  agreed — the  process  uf 
'Orgaiii'-       '.";.,    ^  V    ..*■'*,    :  '  ■■    V  ''    .      *  ■  ,ut 

thei^  ^         of 

the  mind  of  man.    On  grotimls  »gy,  tlierefore,  we  should 

it  aateceiiently  improbable  mn  the  process  of  evolution, 
lere  «*o  uniform  and  ubiquitous,  *«liould  have  l>eon  inter- 
rupted at  its  terminal  pha^e.  And  hK»king  to  the  very  large 
extent  of  thin  amilogy,  the  antecedent  presumption  which  it  raises 
is  so  consiilerable,  that  in  my  opinion  it  could  only  be  connt^r- 
bolanrcHi  by  some  very  cogent  and  unmistakable  fact^,  *  a 

difference  between  animal  and  human  psychology  so  th.  .,.**,  ♦vo 
as  to  render  it  in  the  nature  of  the  case  virtually  impoe^-ible  that 
the  one  r  ive  graduated  into  the  other.    This  I  posit  as 

the  iirst  r  li, 

Next»  still  restricting  ourselves  to  an  a  priori  view,  it  is  unquea- 
humun       ^  -of  every  individual 

;,  prc^eiif  11  a  process  of  gradual 

Idevelopmentf  or  eTolution,  extending  from  infancy  to  manhood ; 
ftiid  that  in  this  process,  which  begins  at  a  sero  level  of  mental 

•  It  li  pe>^a^  dcxlnblo  to  cxplnJn  from  ihtf  flnt  that  hy  tbo  worrte  •*  difference  of 
klad,*'  M  uae4  in  tWis  *bott«  (iiinti^rftiili  a.ticl  dMswticrv  tbftmgboot  ihb  trestbe,  I  meaa  ittircf^ 
mim  of  or^cM.  Thi»  b  lb«  only  natl  ^htlmtion  th»t  can  be  drmwn  httwtm  the  termi  **  dil* 
fbraaOQ  of  kind  **  and  ^  dUf^rtfkOO  of  dcifrec  ^'* ;  und  I  Ahoul4  »cafc<'t%  h«f«  ^9ftatA  U  won^ 
wlillt  lo  i^vr  '  '  "  ]  ion,  hail  U  not  b^ii^  for  th«  oonfoioii  awSGDcr  in  iHtkh  Uio  ittmiM 
ftfi»  hM  hj  — «,  g.,  Ptx>r  Sajroe,  who  Myt,  vMlo  ffpcftklng  of  the  derclopnionl 

gf  IftD^mcc*  imm  a  oiMnnioQ  source,  ^'  dlffci^iioi^  of  dff^fftt  boeofM  la  tlutt  dtffisnaioet  of 
Jdad**  ("^iBtrainctSon  to  the  Sclfneo  of  Langaigxi,**  li,  MiQ% 

f  ^Mmhl  ifolotiOQ  III  Aulmali." 
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life  and  mfliy  culminate  in  genius,  then 
observable  a  sudden  leap  of  progress,  su 
one  order  of  psycbical  being  to  another  i 
pected  to  show.  Therefore,  it  is  a  mattei 
whether  or  not  human  intelligence  differs 
certainly  does  admit  of  gradual  develop] 
This  I  posit  as  the  second  consideration. 

Agaiti,  so  long  as  it  is  passing  througl 
development,  the  human  mind  assuredly  \ 
of  mental  faculties  which  are  parallel  wii 
nently  presented  by  the  psychological  sp< 
dom,  A  glance  at  the  accompanying  diaj 
in  how  strikingly  quantitative,  as  well  as  c 
development  of  an  individual  human  mi 
mental  evolution  in  the  animal  kingdom, 
thatj  at  all  events  up  to  the  level  wher< 
diagram  is  not  an  expression  of  any  psyc 
wellobserved  and  undeniable  psycholog 
reasonable  man  must  allow  that,  whateve 
remarkable  coincidence  may  be,  it  certai 
explanation — ^i.  e.,  can  not  be  ascribed  to  i 
the  only  explanation  available  is  that  wl 
theory  of  descent  These  facts,  which  I  p 
eration^  tend  still  further — and,  I  think,  m( 
the  force  of  antecedent  presumption  again 
eiapposes  that  the  process  of  evolution  can 
in  the  region  of  mind. 

Lastly,  it  is  likewise  a  matter  of  obse 
show  in  the  next  installment  of  this  work, ' 
race— as  recorded  in  documents,  traditioi 
and  flint  implements — ^the  intelligence  oi 
ject  to  a  steady  process  of  gradual  develop 
consideration  lies  in  its  proving  that,  if  th 
lution  was  suspended  between  the  anthrc 
man,  it  was  again  resumed  with  primitive 
tintied  as  uninterruptedly  in  the  human 
did  in  the  animal  species.  Now,  upon  th< 
from  a  merely  antecedent  point  of  view,  si 
the  least,  a  highly  improbable  suppositio 
tainly  is  not  the  kind  of  supposition  wb 
disposed  to  regard  with  favor  elsewhere ; 
experience  has  taught  us  that  the  most  pa^ 
which  we  can  bring  with  us  into  our  study 
recogiaizes  in  nature  the  principle  of  cordi 

Taking,  then,  these  several  a  priori  i 
mu^t,i]i  my  o^\x^TL,be  fairly  held  to 
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prima  facie  case  in  favor  of  the  -view  that  there  has  been  no  inter* 
ruption  of  tho  dovolopmental  process  in  the  course  of  psychologi- 
cal history ;  but  that  the  mind  of  man,  like  the  mind  of  animals — 
id,  indeed,  like  everything  else  in  the  domain  of  living  nature — 
Eia^  been  evolved.  For  these  considerations  show,  not  only  that 
on  ftnalogical  grounds  any  Buch  interruption  must  be  held  as  in 
itself  improbable ;  but  also  that  there  is  nothing  in  the  constitu* 
tion  of  the  humiin  mind  incompatible  with  the  supposition  of  its 
having  been  slowly  evolved,  seeing  that  not  only  in  the  case  ot 
irery  individual  life,  but  also  during  the  whole  history  of  our 

nes,  the  human  mind  actually  does  undergo,  and  has  under* 
gone,  the  process  in  question. 

In  order  to  overturn  so  immense  a  presumption  as  is  thus 
erected  on  a  priori  grounds,  the  psychologist  must  fairly  be 
called  ujMxn  to  supply  some  very  powerful  considemtious  of  an 
a  paj/**rie>ri  kind,  tending  to  show  that  there  is  sometliing  in  the 
constitution  of  the  human  mind  which  renders  it  virtually  impos- 
sible—or  at  all  events  exceedingly  difficult  to  imagine — that  it 
can  have  prociMxlcni  by  way  of  genetic  descent  from  mind  of  lower 
orders.  I  shall  therefort)  i>roceed  to  consider,  as  carefully  and  as 
impartially  as  I  can,  tho  arguments  which  Iiave  been  adduced  in 
support  of  this  thesis. 

In  the  introductory  chapter  of  my  previous  work  *  I  observed 
tl         *  n  whether  or  not  human  •  has  been 

iimal  intelligence  can  only  L  ^  scientifi* 

cally  by  comparing  the  one  with  the  other,  in  order  to  ascertain 
the  points  whorein  they  agree  an  '  *'     points  w1  '       differ. 

I  shall,  therefore,  her©  bej^u  by  I  Uing  tli  agree* 

ment,  and  then  proceed  more  c^rt^fully  to  consider  all  tho  moro 
important  views  which  have  hitherto  been  propounded  eoncorn* 
ing  the  points  of  difference. 

If  we  have  regard  to  emotions  as  those  occur  in  the  brute,  we 
can  not  fail  to  be  struck  by  the  broad  fact  that  the  area  of  psy- 
chology which  they  cover  is  so  nearly  coextensive  with  thai 
which  is  covered  by  the  emotional  faculties  of  man.  In  my  pre- 
vious works  1  have  given  what  I  consider  unquestionable  evidence 
of  all  the  following  emotions,  which  I  here  name  in  the  order  of 
tf  '    ough  the  psychological  scale— fear,  surprise, 

.  i  c  . ,  curiosity,  jealousy,  anger,  play,  sympathy, 
lulatjon^  pride,  resentment,  emotion  of  the  beau tif til,  grief,  hate^ 
Cruelty,  ^  ^  revenge,  rage,  shame,  regret,  deceitfulnists, 

omotion  «  rons-t 

Now,  tliui  list  exhausts  all  the  human  emotions,  with  the  excep- 
tion of  those  which  refer  to  religion,  moral  senso,  and  peixsepticia 

•  ""Ventat  Erolutk»  la  AoimiJa'" 

f  te  **  If imtal  £f  oluUon  la  Anlmalii**  dbapl«  on  tlia  SiiioiigQ&. 
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of  the  sublime.  Therefore  I  think  we  are  fully  entitled  to  co 
elude  that,  so  far  as  emotions  are  concerned,  it  can  not  be  sa 
that  the  facts  of  animal  psychology  raise  any  difficulties  again 
the  theory  of  descent.  On  the  contrary,  the  emotional  life  of  az 
mals  is  so  strikingly  similar  to  the  emotional  life  of  man — ai 
especially  of  young  children — that  I  think  the  similarity  oug] 
fairly  to  be  taken  as  direct  evidence  of  a  genetic  continuity  l 
tween  them. 

And  so  it  is  with  regard 'to  instinct.  Understanding  this  ter 
in  the  sense  previously  defined,*  it  is  unquestionably  true  that 
man — especially  during  the  periods  of  infancy  and  youth — sundi 
well-marked  instincts  are  presented,  which  have  reference  chief 
to  nutrition,  self-preservation,  reproduction,  and  the  rearing 
progeny.  No  one  has  ventured  to  dispute  that  all  these  instinc 
are  identical  with  those  which  we  observe  in  the  lower  animal 
nor,  on  the  other  hand,  has  any  one  ventured  to  suggest  that  the 
is  any  instinct  which  can  be  said  to  be  peculiar  to  man,  unless  tl 
moral  and  religious  sentiments  are  taken  to  be  of  the  nature  < 
instincts.  And  although  it  is  true  that  instinct  plays  a  larg 
part  in  the  psychology  of  many  animals  than  it  does  in  the  ps; 
chology  of  man,  this  fact  is  plainly  of  no  importance  in  the  pre 
ent  connection,  where  we  are  concerned  only  with  identity  < 
principle.  If  any  one  were  childish  enough  to  argue  that  tl 
mind  of  a  man  differs  in  kind  from  that  of  a  brute  because  : 
does  not  display  any  particular  instinct — such,  for  example,  i 
the  spinning  of  webs,  the  building  of  nests,  or  the  inculjatio 
of  eggs — the  answer  of  course  would  be  that,  by  parity  of  reasoi 
ing,  the  mind  of  a  spider  must  be  held  to  differ  in  kind  from  thf 
of  a  bird.  So  far,  then,  as  instincts  and  emotions  are  conceme< 
the  parallel  before  us  is  much  too  close  to  admit  of  any  argumei 
on  the  opposite  side. 

With  regard  to  volition  more  will  be  said  in  a  future  instal 
ment  of  this  work.  Here,  therefore,  it  is  enough  to  say,  in  genera 
terms,  that  no  one  has  seriously  questioned  the  identity  of  kin 
between  the  animal  and  the  human  will,  up  to  the  jKjint  at  whic 
so-called  freedom  is  supposed  by  some  dissentients  to  superven 
and  characterize  the  latter.  Now,  of  course,  if  the  human  wi 
differs  from  the  animal  will  in  any  important  feature  or  attribut 
such  as  this,  the  fact  must  be  duly  taken  into  account  during  th 
course  of  our  subsequent  analysis.  At  present,  however,  we  ai 
only  engaged  upon  a  preliminary  sketch  of  the  points  of  resen 

♦  "  Mental  Evolution  in  Animals,"  p.  159.  "The  term  !i  a  generic  one,  canpiUBK  i 
the  faculties  of  mind  which  are  conccrnGd  in  conscious  and  adaptive  MCkMi,  anleeedMt  \ 
individual  experience,  without  necessarr  knowledge  of  the  relation  1 
and  ends  attained,  but  similarly  performed  imder  rimilar  tad  fireqMBQy  i 
Stances  by  tU  indi^d^Qi^Li  ol  i)ii«  WBA  v^edea.** 
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bliuico  between  animal  nn*\  human  p      *    *  -^y.    So  far. ''       '  "«, 
as  we  are  now  couo4>rned  with  the  v  1    .        iiavo  only  U-  at 

np  to  the  point  whore  the  volitiomi  of  a  man  begin  to  aurpaiis  tbofle 
ofabratoih  [ilexityprefiiiomeDt^aiKl  fore6igbt»no 

one  disputes  i. 

Lastly,  the  ^mo  remark  applies^  Uy  tlie  faculties  of  intolleck* 
Enorraoti  *  *  difference  undoubtedly  i«  bt»tweon  I  hrae  faculties 
iu  the  i\  ,  the  difference  ia  conceded  not  to  bo  one  of  kind 

inUio,    On  the  contrary,  it  is  conceded  that  tjp  to  a  certain 

aiut— namely,  as  far  a»  the  highest  degre«  of  iutidligeiioo  Uy  which 
an  animal  attains — there  19  not  merely  a  islmilarity  of  kind  but  an 

lentity  of  correspondence*.     In  otlier  words,  the  parallel  between 

limal  and  human  intelligence  which  is  presented  in  the  diagram 
ii  not  disputed.  The  queittion,  therefore,  only  arisc^^  with  reference 
to  those  superadded  fiictiltie«  which  am  represjieiited  above  the 
level  marked  twenty-eight,  where  the  upward  growth  of  animal 
intelligence  ends,  and  the  growth  of  distinctively  human  inteUi* 

Bnce  begins.     But  oven  at  Itwel  twenty-eight  the  1m  ind  li 

ly  in  possession  of  many  of  its  most  useful  s  ■-,  and 

»it  does  not  afterward  8he<l,  but  carries  them  upward  with  it 

lie  course  of  it.«  further  development — as  we  well  know  by  ob- 

Drving  the  p^ychogonesis  of  evet*y  child*  Now,  it  belongs  to  the 
very  os?»ence  of  evolution,  considered  as  a  process^  that  when  one 
orrlur  of  existence  passes  on  to  higher  gnules  of  excellence,  it  does 
«o  upon  the  foundation  already  laiil  by  the  previous  course  of  ita 
progress ;  so  that  when  compiared  with  any  allieil  order  of  exist* 
ence  which  has  not  been  carried  so  far  in  this  upward  courae,  a 
moTB  or  leas  close  parallel  admits  of  being  trarofl  between  tho 
two,  up  to  the  point  at  whieh  the  one  begins  to  distanr©  the  other, 
where  all  further  comparison  admittedly  ends.  Therefore,  upon 
the  face  of  them,  the  fnctsi  of  oomparative  psychology  now  before 


are,  to  say  the  bast 
>wers  of  the  human  if 


'e  of  the  suiieraddad 

i  due  to  a  T>rocesa  of 


tvolution 

Li»st  i 

the  resert 


'  t  that  in  this  | 
luman  and  brut 

been  endeavoring  to  draw  the  lines  with  a  biased  hand,  I  will  her© 
quote  a  short  passage  to  show  that  1  have  ni  ^      '  *  ^  *ho 

extent  to  which  agreement  prevails  among  n  se 


•  Of  courie,  lof  crppooeoti  will  not  9Xhw  Uist  thUf  word  can  he  pwr*"''*^  i.r.ni;«^  i^  |||g 
pjcb^o^  nt  Any  bniUi    Dal  t  am  not  now  oiing  It  la  m  que«t(on*t «  >' :  I  ftin 

1 4l  only  ro  «f  oi  j  the  othwTrl»e  d«c««imi7  **«pw!i«»l  of  cotnlog  <i  o*'w  n  rm.    Ulitteftr 
W0  mar  (aIco  u  to  Uie  retatlon*  between  human  an<}  animal  p«fdtulo^,  we  mtiat  in 
n  the  <nif«f«nt  Ini^redtenla  of  each,  and  M>  betwrt  M  mc^ 

Ik^mi  coon  of  in  aaiiuL    (8o«  ^'Miiital  Ktolaiiou  U.  p» 

83d  d  M^.> 
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opposite  opinions.  And  for  this  purpoE 
distinguished  naturalist,  who  is  also  an  \ 
whom,  therefore,  I  shall  afterward  ha\ 
refer,  as  on  both  these  accounts  the  most 
most  representative  of  my  opponents.  I 
before  the  Biological  Section  of  the  Br: 
Mr.  Mivart  is  reported  to  have  said : 

"  I  have  no  wish  to  ignore  the  marvel 
the  resemblance  of  their  actions  to  those 
sonably  deny  that  many  of  them  have 
aense-perceptions  similar  to  our  own;  1 
tary  motion,  and  perform  actions  grouj 
definite  ends ;  that  they  to  a  certain  ex 
and  combine  perceptions  and  reminiscenc 
infereaces,  directly  apprehending  object; 
lations  one  to  another,  so  that,  in  a  8< 
apprehend  relations.  They  will  show  1 
ently,  after  a  conflict  of  desires,  with  v 
volition ;  and  such  animals  as  the  dog ' 
most  marvelous  fidelity  and  affection,  bi 
dent  signs  of  shame,  which  may  seem 
moral  perceptions.  It  is  no  great  wonde: 
sons,  little  given  to  patient  and  careful 
to  perceive  any  radical  distinction  bet^ 
and  the  intellectual  nature  of  man.'' 


4«» 


SCIENCE  AND  "CHRISTIE 
Bt  fbedebik  a.  febjn 

THE  doctrine  known  as  Christian  Sc 
a  number  of  followers,  it  promises 
which  so  many  afllicted  persons  are  Ion, 
religious  sentiments,  which  are  so  pow< 
mankind,  and  also  claims  a  basis  in  sciei 
is  constantly  expecting  fresh  surprises, 
interest  of  thousands  who  are  trying  1 
revelation  of  truth  or  a  contagious  delus: 
Christian  Science  was  "discovered" 
then  of  Lynn,  Mass.,  in  18G6.  The  leadin 
are  that  **  everything  is  Mind,"  that  then 
is  God,  and  that  "man  is  the  idea  of  Go 
things  around  us,  houses  and  furniture^ 
all  things  composed  of  matter— do  not : 
the  ideas  of  mind,  something  like  the  thj 


SCISNCE  A^D  '•  CHRISTIAN  8CIBKCS.'' 


799 


being  taireal^  can  not  feel  or  know  anything^  and  hence  can  not 
bo  aick;  and  mind,  being  divine,  is  perfoct,  and  hence  can  not  be 
sick  either.  Therefore,  there  can  bo  no  ^ickneiss  in  anything,  and 
what  wo  call  sickness  is  only  a  belief — not  a  belief  of  the  one 
Divine  Mind,  but  a  belief  of  what  she  calk  **  mortal  mind,"  which 
it)  itself  unreal.  Hence,  when  the  belief  is  destroyed,  the  diaeilM 
la  destroyed  also.  She  deems  this  theory  fully  verified,  becausiv 
proceeding  in  accordance  with  it,  she  states  that  she  lia^  ^*  pre* 
vented  di  reserved  and  restored  health,  hejiknl  chronic  aa 

well  as  ar  ueuta  in  their  severest  forms,  elongated  shortened 

limbs,  relaxed  rigid  muscles,  restored  decaying  bones  to  healthy 
conditions,  hi  \  '  luick  the  lost  substance  of  the  lungs,  and 
caused  them  i  iie  their  proper  functions,"    She  asserts  that 

sin  is  an  error  of  similar  nature  with  disease,  and  yields  to  similar 
troatment  **  Healing  the  sick  a:  '  "*  arming  the  simier  are  one 
and  the  same  thing  in  Christian  ^  '    Death  also  is  all  a  mis* 

take.  The  doctrine  is  set  forth  very  fully  in  Mrs.  Eddy's  book, 
"Science  and  Health,"  of  which  over  thirty  thousand  copies  have 
been  sold.  Alany  other  bookn  and  t>atnphlets  have  been  published 
by  the  Christian  Scientists,  and  they  issue  a  number  of  jjeriodi- 
cals,  the  rhi«^f  of  which  are:  "The  Christian  Science  Journal" 
and  "The  Mental  Healing  Monthly,"  in  Boston;  "The  Interna- 
tional Magazine  of  Christian  Science,"  in  New  York;  and  "The 
Mental  Scieuce  Magazine  **  and  "  The  Christian  Metaphysician,** 
in  Chicago*  In  each  of  these  cities  there  are  several  **  schools," 
'Mnstitutej^."  and  "m  "  for  the  teac^hing  of  '* Christian 

Scieuce,"  or  "nietaplr  l^ng,"  or  the  **  science  of  spirit," 

or  •*  Christian  pneumatopathy,"  or  essentially  the  same  thing  by 
some  other  name;  and  there  are  one  or  more  such  institntions  in 
a  number  of  other  cities. 

The  two  parts  of  the  name  **  Christian  Science  "  indicate  that 
the  doctrine  has  a  mixed  character.    As  to  the  ^  -^ess  of  its 

Chri.stianity,  the  doctors  of  divinity  are  best  qi  to  judge; 

the  religious  side  of  the  subject  lii^  outride  the  douuiin  of  sci- 
ence, and  will  not  bo  treated  here.  I  will  only  say  that  the  garb 
of  religion  has  often  been  a  convenient  cloak  for  fraud  and  delu- 
sion. But  Mi-s.  Eddy  calls  her  system  of  healing  a  sinonco.  If 
it  really  has  the  character  of  a  science,  it  will  endure  all  the 
teets  that  a  genuine  science  will  endure.  If  Christian  Science  is 
tri  '  1  cures  always  rtisnit  when  its  precepts  are 

f  1^  I  part  of  the  theory  is  disregarded,  failure 

shonld  be  sure  to  results  Any  mental  healer  who  tried  to  core 
disease  wl'  denying  'V      "  '     ying 

that  mat  t^  or  v  one, 

should  13  »ro  and  defeat.     In  the  case  of  a 

geiiiiioe  ai;itjuuui  u'xirmtv  suoh  AS  the  law  of  gravitation,  any 
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operation  like  the  erection  of  a  tower  or  the  calculation  of  the 
path  of  a  cannon-ball  will  result  in  success  or  failure  accord- 
ing as  it  is  or  is  not  performed  in  complete  agreement  with 
this  law. 

Now,  the  Christian  Scientists  are  continually  making  failures. 
Patients  whom  they  have  treated  for  a  long  time  still  have  poor 
health.  The  healers  plead  that  these  patients  have  been  helped 
some,  but  the  gain  is  doubtful ;  and,  besides,  their  theory  does  not 
leave  room  for  any  partial  successes.  "  The  rule,  and  its  perfect- 
ness  in  my  system,  never  vary,"  says  Mrs.  Eddy.  There  are  other 
patients  who  might  have  been  numbered  among  the  successes  of 
Christian  Science  if  they  had  not  unfortunately  died  under  the 
treatment.  Such  instances  furnish  frequent  items  for  the  news- 
papers. "The  Medical  and  Surgical  Reporter "  gives  this  case: 
The  wife  of  a  physician  in  Cincinnati  had  a  cancer.  The  growth 
was  removed,  but  after  some  months  the  disease  reappeared,  and 
everything  that  the  best  medical  skill  of  the  country  could  do  for 
the  patient  proved  in  vain.  She  was  urged  to  try  the  faith-cure, 
but  her  husband  naturally  refused  to  allow  this.  When,  how- 
ever, it  began  to  be  whispered  about  that,  because  she  was  married 
to  a  physician,  she  must  die  for  want  of  freedom  to  avail  herself 
of  all  methods  of  cure,  he  could  resist  no  longer.  Under  his  pro- 
test she  went  to  the  faith-healers,  and  every  day  they  told  her 
that  she  was  getting  better,  while  she  was  really  growing  worse, 
and  soon  died. 

"  The  New  York  Herald"  prints  the  following: 

Chuago,  ni,^  February  21,  1888,— F.  Benedict,  late  an  employ^  at  W.  W. 
Kimball  &  Company's  piano  ware-rooms,  lies  dead  in  tbe  La  Born  bam  flats,  a 
victim  to  "  faith-healing,"  and  to-morrow  Dr.  0.  R.  Teed,  the  editor  of  tbe 
Christian  Science  organ,  "The  Guiding  Star,"  will  be  called  upon  to  tnawcr 
charges  of  criminal  malpractice  in  connection  with  tbe  case. 

From  the  "  Boston  Herald  "  I  learn  that  Mrs.  Lottie  A.  James, 
of  West  Medf ord,  Mass.,  died  April  20, 1888,  in  childbirth,  under 
the  treatment  of  her  mother,  who  was  a  Christian  Scientist.  The 
child  also  died.  Her  husband  was  absent.  The  mother  was 
charged  with  manslaughter,  but  the  grand  jury  failed  to  indict 
her.  The  following  item  appeared  in  the  *'  New  York  Trib- 
une " : 

8prinf[fUld,  Mo,,  May  28th.— Urs,  John  Trnesdale  last  night  drowned  lierself 
in  a  reservoir.  She  had  acted  strangely  for  the  last  two  or  three  weeka,  owing  to 
strict  adherence  to  the  teachings  of  a  Christian  Scientist,  James  Beed.  Ho  toM 
Mrs.  Trucsdale  that  he  could  teach  her  the  science  of  bealiog  by  pnyor  m  Ail 
she  ccnld  heal  her  hnsband,  who  is  an  engineer,  bat  baa  been  fll  with  < 
tion  for  several  months.  Graspbg  at  anything  that  promlied  ny  1 
^band,  she  visited  Reed  frequently,  and  tbe  genera] 
rienuoe  grew  tbe  despair  tliat  eaoied  ber  to  kill  I 
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Still  another  case  was  repartecl  in  "  The  New  York  Times  ": 

Ch{ca(f0^  Maff  30th,~*ThtTe  U  finotlicr  no^1c4Mint  cas©  for  th«t  faith- beii1er»  to 
tsplain.  Mn.  Matj  Hoitcr,  »  jronng  womno^  cj^me  u>  lht«  city  from  V'alparaiiio, 
locL,  rcrtmtlr^  soff^sring  from  pulmonary  irciuhlcii,  and  put  bersrU  under  thci  oant 
^f  Mr*.  J.  C,  Barker  u  UhrinUiin  Si  ivutittt^  fur  IroAttueut.  Sb«  dicHl  lust  tii^bl, 
I  ihA  f Aith-hcitler  beiog  iinabk  to  ^v«)  a  diMtb-ciTtlfioate,  the  coroner  to-diijr 

up  Ihu  QOMC. 

Like  Dr«  Frog  in  the  fable,  th«'8e  pLy  also  fail  tcp  niro 

imselvea    Arlo  Batcts  write*  to  tlm  **  V  o  Juurnal  '*  tUat 

a  prominent  Boston  dentist  was  calliid  from  bis  bed  at  two  a*clock 
one  morning  to  go  to  tho  rttlitif  of  a  liwly  who  waa  suffering  the 
agoniefl  of  toothache*  lie  at  first  declined  to  go,  but  finally  went, 
nslieved  her  pain,  and  wt^nt  again  in  the  daytime  to  do  something 
more  to  the  teeth.  He  had  not  taken  much  notice  of  the  name 
iriven  him  at  his  first  visit,  but  on  reaching  the  house  the  second 
time  his  eye  fell  on  the  door-plat^,  and  he  found  that  he  had  lieen 
lied  in  such  hot  haste  to  relieve  the  pain  of  one  who  makes  a 

adsome  income  by  teaching  that  there  is  no  such  thing  as  paiiu 
tis  patii^tit  was  a  shin  it  *  r  of  Cbrlstiaii  Sciencep  but  she 

could  not  cure  her  own  t«>  t 

Mn  Charles  M.  Barrows  mentions  the  following  oases  in  his 
**  Facts  and  Fictions  of  Mental  Healing  '* ;  **  About  three  years 
ago  a  well-known  citizen  of  Boston  was  thoroughly  cnrRl,  to  all 
appearance,  of  a  distressing  chronic  malady,  and  embraced  the 
doctrinas  advocated  by  his  healer,  a  'Christian  Scientist/  He 
also  became  a  very  successful  healer  of  others,  and  was  so  confi- 
dent in  his  own  ability  to  resist  disease  that  he  frequently  de- 
clared  it  was  imp>9sible  for  him  ever  to  bo  sick.  Yet  within  a 
twelvemonth  this  same  man,  who  sincerely  thought  he  had  risen 
superior  to  all  finite  ills,  was  harrie<l  to  the  grave  by  a  haemor- 
rhage of  the  lung^.  During  the  past  year  four  iK:tive  mental 
liealem  have  succumbed  to  the  fell  destroyer  of  mortal  life;  and 
only  last  -  one  of  the  gr^- •  -  of  *  Christian  Science' 

was  prostr  'h  iiervf>iis  e\b;i  rn!  MliliL'fil  tn  Ki'ok  medi- 

cal  aid.'' 

At'      '  \\bicti  iiUinitted  of  such 

ntter  i  IS  would  bf*  pronounced, 

even  by  its  friends,  nnwortJiy  the  name  of  science,    Mrs.  Efldy 

does  n  *  *~^      *'    ^e  failures  as  indications  that  her  ^^ '         '^ 

modif;  rows  thn  blamp  of  them  npon  her 

dples.    8be  says  to  her  pupils.  **  If  you  fail  to  succeed  in 


pr. 


Iv..*, 


%tn^  zxsrr^-^ftl 


v>  not  demonstrated  thf*  "'^ 
hpr  thi»firv  remain  inf 


hut  nh^  has 
.  and 
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and  has  no  time  for  medical  consultation,*^  As  presiclent  of 
the  ''Massachusetts  Metaphysical  College/'  she  doubtlesd  feek 
that  her  time  is  more  profitably  used,  and  her  luxurious  home 
on  Boston's  finest  avenue  testifies  to  the  magnitude  of  the 
profits. 

If  Mrs.  Eddy  can  claim  that  failures  are  sufficient  proof  that 
the  healer  does  not  practice  the  right  method,  she  must  likewise 
accept  success  as  sufficient  proof  that  the  healer  does  practice  the 
right  method.  Now  there  are  several  different  methods.  Although 
she  denounces  as  heresy  any  deviation  from  her  doctrine,  yet  some 
of  her  former  disciples,  who  do  not  hold  that  every  person's  mind 
is  a  part  of  the  Divine  Being,  have  success  in  healing  that  will 
compare  favorably  with  that  of  the  faithful  Hence  this  part  of 
Mrs.  Eddy's  doctrine  is  of  no  consequence  in  healing.  These 
heretics  prefer  to  be  called  "  mental  healers."  Then  there  is  the 
faith-cure,  with  its  "Beth-shan,"  in  London,  its  conventions  at 
Old  Orchard,  Maine,  and  its  sanctuary  in  Jersey  City.  It  has  also 
been  used  somewhat  in  Elngland  by  the  Salvation  Army.  The 
theory  of  the  f aith-curers  is  simply  an  extension  of  the  Chris- 
tian's belief  in  the  efficacy  of  prayer  for  the  sick.  They  do  not 
assert  that  matter  is  unreal,  and  that  nothing  exists  but  mind, 
yet  they  perform  enough  cures  to  show  that  this  part  also  of 
Mrs.  Eddy's  doctrine  is  of  no  consequence  in  the  practice  of 
healing. 

A  variety  of  faith-healing  has  been  practiced  in  the  Roman 
Catholic  Church  for  hundreds  of  years.  There  is  plenty  of  testi- 
mony, as  good  as  the  Christian  Scientists  can  furnish,  that  per- 
sons have  been  healed  by  the  aid  of  the  prayers  of  priests  and 
bishops,  by  touching  the  bones  or  other  relics  of  saints,  or  by 
bathing  in  the  water  of  sacred  springs.  A  noted  locality  for  such 
cures  at  the  present  time  is  the  grotto  of  Lourdes  in  France.  The 
Mormons  are  not  behind  the  Catholics  or  Protestants  in  making 
cures.  One  of  the  chief  methods  employed  by  their  missionaries 
in  gaining  converts  is  to  pray  with  the  sick,  who  often  recover 
and  join  the  sect.  The  cures  credited  to  the  wonderful  Dr.  New- 
ton, who  flourished  twenty-five  to  thirty  years  ago,  as  well  as 
those  which  gained  Dr.  Perkins's  ''tractors"  their  fame  at  the 
close  of  the  last  century,  must  be  counted  as  mental  healing. 
Hence,  there  have  been  successful  mind-curers  before  Mrs.  Eddy, 
although  their  theories  agreed  in  little  or  nothing  with  hera  In 
fact,  from  the  teachings  of  one  of  the  irregular  healers  who  pre- 
ceded her,  Mr.  P.  P.  Quimby,  Mrs.  Eddy  is  charged  with  appro- 
priating everything  of  importance  in  her  system.  This  charge 
she  indignantly  denies. 

Moreover,  cures  have  been  effected  when  healer  and  patieBt 
held  a  belief  that  was  demonstrably  false.    Prince  Badsivil,  of 
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Utbtiftnia,  visiting  Rome  at  the  time  of  the  Roforraatiou,  recmred 
from  tlif  pojie  a  box  of  precious  relics.  After  he  reached  home 
tht*  relieg  were  used  by  the  monks  for  the  cure  of  a  demoniac^  who 
had  hi»l<l  out  against  every  kind  of  exorcism.  The  success  was 
install tttfuxnis  and  complete.    But  the  prince  observed  a  knowing 

lie  on  the  face  of  the  young  man  who  had  been  keeper  of  the 
blica,  and  u[Km  inquiry  learned  to  his  disgust  that  the  genuino 
relicH  had  been  Icmt  on  the  journey,  and  their  place  had  bt^en  «up- 
pUed  with  bones  of  caU  and  •]  k>xl  up  by  the  road.    This  lot 

of  rubbinh  it  was  that  had  p« :  i  the  miracle.    Any  one  who 

believed  that  the  touch  of  Queen  Victoria's  hand  cotdd  cure  him 
■\i\  (king'8  evil)  would  be  unanimously    '  d  out  of 

:  yet  it  was  the  general  belief  in  Knglati  \  en  hun- 

dred yeiirSp  from  the  reign  of  Edwaixl  the  Confessor  to  that  of 
,  Aana^  that  the  touch  of  the  royal  han<l  could  heal  this  dis- 
Hisioriand  an<i  phy^ician^  of  the  time  t^'^tify  to  tlie  Ui^uul 
ftQceens  of  the  operation.  Every  one  \nv»  tvxvX  of  the  noiisy  antics 
en^T  '  !  by  the  medicine-men  among  the  Indiani$,  and  by  the 
ft* I  tors  and  vootloos  among  the  negroes,  for  driving  diseasos 

out  of  their  patients.  Explorers  and  miHsionaries  report  that  sur- 
prising cures  often  follow  such  treatment.  No  Christian  Scientist 
would  acknowle<ige  fellowship  with  these  ignorant  impostors,  and 
yet  Ihi^  vootloos  cure  disease  without  material  means  like  the  dia* 
ciples  of  Mrs.  Eddy. 

I  do  not  wish  to  be  understood  as  giving  full  credit  to  all  the 
reports  of  cun^s  by  any  of  these  agencies,     !>•  in  many  in- 

stances the  recovery  is  spontaneous;  it  is  efi^  }  thi.^  heaUng 

power  of  natures  and  in  spite  of  the  treatment  rather  than  by 
moans  of  it.  The  patients  would  have  got  well  as  soon  or  sooner 
if  nothing  had  l>een  done  for  them*  Moreover,  in  many  caaes 
reported  by  persons  with  little  medical  knowledge,  the  disease  waa 
not  M  serious,  and  hence  the  cure  was  not  as  wonderful,  as  ia 
represented.  Still,  there  remains  enough  evidence  to  show  that  in 
each  one  of  the  above  ways  real  disease  hae  been  thrown  off  by 
aid  of  mental  influence* 

Furthermore,  disease  has  be^n  aiirwl,  with  no  theory  of  treat- 
ment whatever,  by  an  accidenf  n  made  on  the  mind.   Mr, 

Barrows  telli*  the  following;   1 ...      .a  wealthy  PonnsylvaiLia 

farmer  had  been  bedridden  for  many  years,  and  unable  to  rise  or 
walk  *  help.     A  Baptist  minister  vi^i  1 

the  h«.  lhI  him  about  his  thrif  ty  farm^  ii.     _.     :  .    -    .  y 

took  an  honest  pride,  '*  Your  farm  seems  to  be  one  of  the  best  in 
this  section,''  ol>served  the  guest  *' Yes,  it  is,  sir,"  answered  the 
host,  with  a  beaming  face;  '*and,  what  is  more,  it's  all  paid  for/* 
Similar  comments  on  the  barns,  stock,  etc.,  brought  forth  assur- 
\ui  tbey^  too^  were  **  all  paid  for.**    Dinner-time  came,  and 
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the  family,  with  their  guest,  gathered  at  the  table.  The  invalid 
occupied  a  bedroom  adjoining  the  dining-room,  in  order  that 
when  the  family  were  at  table  she  might  hear  their  conversation 
through  the  open  door.  The  clergyman  was  asked  to  say  gracv, 
and  began  thus : 

"  O  Lord,  we  thank  thee  for  the  abundance  now  spread  before 
us ;  we  thank  thee  that  it  is  all  paid  for — " 

Hero  a  sudden  interruption  came  from  the  invalid  in  the  next 
room,  who,  on  hearing  her  husband's  pet  phrase  put  into  a  prayer, 
burst  into  a  fit  of  uncontrollable  laughter.  Entirely  forgettinsr 
her  condition,  she  sprang  out  of  bod,  and  stood  holding  her  siJes 
and  shaking  all  over  with  mirth  when  the  family  rushed  in. 
That  solemn  joke  cured  her,  leaving  nothing  to  be  i>aid  for.  The 
same  author  tells  of  a  New  Hampshire  lady  who  was  also  cured 
after  being  bedridden  for  a  long  time.  In  pleasant  weather  her 
grown-up  sons  used  to  lift  their  mother  tenderly  into  a  carriage, 
and  take  her  for  a  drive.  It  was  their  opinion,  however,  that  her 
case  demanded  heroic  treatment,  and  they  resolved  to  make  the 
experiment.  Near  the  house  a  brook  crossed  the  road,  through 
which  they  often  drove  to  let  the  horse  drink,  instead  of  crossing 
by  the  bridge.  The  ford  was  usually  safe  and  easy ;  but  one  day 
the  carriage  was  suddenly  upset  by  some  stones  previously  placed 
in  the  water  by  the  boys,  and  the  invalid  was  thrown  into  the 
middle  of  the  stream,  from  which  she  must  scramble  out  or 
drown.  She  fathomed  the  well-meant  plot,  and  was  very  an^rry: 
but  the  remedy  was  effectual,  and  her  lameness  was  cured  on  th'=' 
spot.  A  lady  in  California,  who  had  suffered  much  from  neural- 
gia and  become  blind,  on  hearing  an  alarm  of  fire  regained  her 
sight.  Accidental  mental  excitement  caused  by  explosions  at  the 
cartridge -factory  in  Bridgeport,  Conn.,  has  cured  many  ca.ses 
of  intermittent  fever.  A  physician,  writing  to  the  "  Medical 
News,"  tells  of  a  man  being  cured  of  a  chronic  rheumatism,  ami 
another  of  nervous  exhaustion,  by  the  earthquake -shock  at 
Charleston. 

Hence  we  see  that  disease  can  be  cured  through  the  mind  in  a 
great  variety  of  ways.  The  true  science  of  mind-cure  will  ex- 
plain all  of  them,  but  Mrs.  Eddy*s  doctrine  does  not  satisfy  this 
condition.  Moreover,  hers  is  a  complicated  theory ;  and  experi- 
ence has  shown  that  in  science,  where  the  facts  can  be  explaineil 
in  a  simpler  way,  a  complicated  theory  is  likely  to  be  false. 
Furthermore,  a  theory  which,  like  Mrs.  Eddy's,  contradicts  scien- 
tific laws  that  we  see  proved  true  every  day  of  our  lives,  can  not 
itself  bo  true  also.  If  her  "  Science  *'  were  to  become  established,  all 
that  we  now  know  as  science  would  have  to  be  abandoned  as  incon- 
sistent with  it.  Not  only  would  the  science  of  physiology,  which 
she  directly  attacks,  be  destroyed,  but  the  soieiiceB  of  phymci^ 
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listry,  »o5log} J  n*  Lany,  ustponom v ,  aim  k  ruld  abio  be 

reduced  to  chaos^  for  these  together  with  }  ;j:y  are  based 

on  obeervation  and  induction,  whifli  Mrn.  K<idy  declares  w©  cao 
not  trust  "Cliristian  Science  eschews  what  in  termed  natural 
Rcicnee/'  she  says,  and  she  coudemna  the  \im  t>f  observatiun 
when  «ho  assertH  that  **  it  la  morally  wrong  to  examine  the  body 
in  onier  to  ascertain  if  we  are  in  health.'*  "  Putting  on  the  full 
armor  of  physiology,  and  obeying  to  the  letter  the  so-called  laws 
of  health  (so  the  statistics  show),  have  neither  diminished  sick- 
ness nor  lengthened  life  "  !  On  the  other  hand,  she  afllrms  that 
''science  is  the  watchword  of  our  day/'  and  calls  attention  to 
►nifi  of  its  benf fitjt ;  in  anotli   '      '  v    '  m1  orgies  1'  Its  of 

roiiomy.     But  that  she  is  \^  ^    ,:  ii  of  s<'ii  iiown 

"by  such  expresmuns  as,  "The  angle  of  incidence  is  the  reverse  of 
the  anglas  in  the  objects  rolloctod  **;  "The  blind  forces  callcHJ  at- 
traction, iidliM^ion,  and  coho8ion  are  not  subntauces  of  nuvtier  " ; 
"  We  tread  on  forces.  Withdraw  them^  and  the  universe  would 
collapse/' 

The  genuine  science  of  mental  therapeutics  is  a  very  simple 
one.  It  has  been  discovered  by  physicians  here  and  there  at  vari- 
ous times,  and,  if  not  adequately  developed,  it  at  least  does  not 
contradict  the  principles  on  which  all  science  is  based.  The 
tl^  that  mental  impressiiunj**  however  iiroduced^act  through 

tlii.  ..  .  .us  system  upon  the  various  organs  of  the  body  so  as  to 
stimtilate  or  obstruct  their  functiomi  iis  the  cane  may  Ik««  Such 
mental  artion  is  a  matter  of  common  observation.    W  -tj 

cheek  ilushea  with  embarrassment  or  pale«with  fear,  i  j- 

enoe  is  producing  its  effect  on  the  body*    Qreat  anxiety  or  grief 

1  may  bring  on  an  attack  of  dyspepsia  or 
ii  the  person  is  liable.  Fright  has  turned 
the  hair  gray  in  a  few  houn«.  Dr.  Murcbison  wrote:  **  That  jaun- 
dice may  have  a  nervous  origin  has  long  been  knuwn.  There  are 
numerous  iriHtances  on  r»K*ord  of  it«  being  i>rfMluced  by  s*evere 
men  till  emotions,  such  as  fits  of  anger,  fear,  shaine,  or  great  b<xlily 
suffering/* 

Dr.  Dtirand,  of  New  Orleans,  according  to  the  "  Picayune  "  of 
that  city,  rec<^ntly  made  a  test  of  mental  influeuce  by  giving  a 
hundred  iMitionts  a  doso  of  swet^tcned  water.  Fifteen  minutes 
after,  entering  apparently  in  great  excitementp  he  announced  tliat 
ha  had  by  mistake  given  a  powerful  emetic,  ?* 

must  be  made  accordingly.    Eighty  out  of  tLo  i^ 

aoon  fell  to  vomiting. 

On  tht       '       *        'V        lie  effects  uii  a  I  r- 

ftdnMi,  a:  :  to  get  well,  l  ^  y 

qommentad  upon,  and  many  intelligent  pbysicians  have  made 
good  use  of  0Qcb  menial  aida  in  practioe.    Dr.  Jolm  Hunter  wrote 
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a  century  ago, "  There  is  not  a  nattural  action  uj  t  ,  %^ 

involuntary  or  voluntary,  that  may  not   be   ii  ! 

peculiar  state  of  the  mind  at  the  time/*    The  c\v 
facts  of  this  class  is  Dr.  D.  Hack  Tuke's  work  ou     *  **-    t.i 
of  the  Mind  upon  the  Body  in  Health  and  Disease  "  (Londor 
his  attention  having  been  called  to  the  subject  h 

imper  article  on  "  The  Curative  Effects  of  a  V^u ,, 

The  evidence  furnished  by  Tuke  and  other  writers  leaver  no 
to  doubt  that  mental  action  is  a  powerful  agency  which  caa  | 
applied  in  the  cure  of  disease. 

Dr.  Tuke  says,  in  the  preface  to  his  clfi£SiC  work:  "There 
two  classes  of  readers  to  whom  I  wish  more  e-^ji*    '  ^' 
myself.     The   medical   reader  who^  I  hop»%  ra<i^ 
employ  psycho-therapeutics  in  a  more  methodical  wny  thiui  h« 
tofore,  and  thus  copy  nature  in  those  interesting  instances,  i 
sionally  occurring,  of  sudden    recovery  from    thp    ppr»nt 
action  of  some  powerful  moral  eause^  by  • 
force  deMgnedly,  instead  of  leaving  it  to  mei*  *  ^..-.n^  --.      *  ^e  \ 
is  there,  acting  iiTegularly  and  capriciously.    The  queBiion 
whether  it  can  not  be  applied  and  guided  with  skill  and  wiwl^ 
by  the  physician,  ,  .  ,  *  Remember/ said  Dn  Rnah,  if  '-^'tt 
medical  students/ how  many  of  our  roost  useful  r 
been  discovered  by  quacks.    Do  not  be  afraid,  t 
versing  with  them, and  of  profiting  by  their  ignLi    ,.    . 
ity."*     Not  only  when  disguised  under  some  pretention 
illogical  quackery  has  the  mental  force  been 
already  been  utilissed,  with  a  full  appreciat  i 
physicians  of  high  standing.     Sir  Humphry  Da%Tr*a  cure  of 
case  of  paralysis  by  repeated  applications  of  a  thermometer  i§ 
much-quoted  instance. 

In  a  paper  entitled  "Bodily  Conflitions  as  related  to  Me 
States"  ("Popular  Science  Monthly/' vol  xv,  pt  -     '^^ 
Taylor,  of  New  York,  reports  the  case  of  a  y^»' 
him  from  a  Western  city*     Dn  Taylor  Wi 
patient  had  broken  his  thigh-bone  two  yu. 
fracture  had  united,  but  that  a  year  later  tht* 
broken  in  another  place.    The  regular  *- 

secure  a  union  of  the  second  fracture.    Ou  t:, . 

lor  found  the  muscles  of  the  leg  wasted  and  soft,  with  a  la 
ward  V:  '  v  ;.■■•.   :v  ,,,-  ^  '\      ,-  ■•,     v.,   , 

patient  thought  he  had  refractured  hits 
pression  caused  him         *         ,  ?       ' 

action  in  the  limb  n 
coiitliiion  waa  caused,  which  was  mistaken  f 

r©  explauation  of  his  condition  waa  not  «uiiu  i*'ih  to  tuaoja 


to  rekx  Im  menial  hold  on  the  limb.  Dr.  Ta^ylar  cauflod  the 
yoon^  man  to  ti4ke  certain  exercises  with  hiii  annB»  of  so  violent  a 
character  that  tln^y  al>fiorbe<l  all  his  attention^  leavinj^  none  for 
hb  lower  limbs*  Within  three  days  he  gave  up  rpstraining  the 
injured  leg,  and  ho  began  to  walk  involuntarily*  In  this  caae  it 
wa»  the  mind  which  needed  treatment  A  yonng  lady  was  sent 
to  l)r.  Taylor  from  Albany  for  a  supposed  partial  paralysii*  of  the 
left  foot  and  ankle«  which  cauBod  her  k»  drop  her  to*^  in  walking. 
Her  trouble  proved  to  bcs  entirely  mental,  and  she  was  curt^l  with- 
in Umi  days  by  restoring  consciousness  of  |M>wer  in  the  aflFt^rted 
foot.  He  gives  other  cases  to  show  that  menUil  influence  over 
bodily  function  causes  not  only  lose  of  muscular  power,  but  also 
incn^ised  muscular  action  simulating  muscular  spasm^  increased 
or  diminished  bodily  sensations,  and  disorders  in  the  involuntary 
processes  of  life.  His  experience  indicates  that  in  such  caries 
treatment  directed  toward  the  mind  is  the  only  sort  that  can  be 
©fTtvtive.     He  only  allufl(\s  to  "  r     *  '     t^t  of  mental 

influence  on  actual  diseas</'  in  3  « e  it  here  to 

say/'  he  remarks,  **  that,  as  must  be  inferred  from  the  facts  and 
argmnentsalready  adduced,  no  system  of  therapy  n''  '         m- 

plete  which  d«M*s  not  embrace  the  design  of  coti  ,>- 

biological  relations  in  general,  and  with  reference)  to  chrome  dia* 
especially." 

Prof.  G*  Buchanan,  of  Glasgow,  has  placed  on  record  cases  of 
tlie  same  nature  as  these  described  by  Dr.  Taylor,  Still  others 
are  related  by  Walter  Moxon  {*'  Cont^^mporary  Review,"  vol.  xlviii, 
p^  7V7)  and  by  other  writers.  Aniuml  magnetism,  first  brought 
forward  as  a  healing  agitncy  by  Mc<!smer  a  century  ago,  has 
since  been  studieii  scientifically  under  the  name  of  hypnotism* 
The  work  of  these  later  investigators  hiui  establisheil  the  fact 
tliat  a  large  number  of  functicinal  diseases  are  1'*  \  and 

even  permanently  cured,  throui^b   the  mind  by  !>:  ,  sug- 

gestion. 

Now,  '■    ^          '  ■  '     '    ha8  Ixvn  'luTit'  ifj  ■ 
aid  of  m*                            lie  public   lia^  ^  ngi 
physicians  shall  give  us  the  benefit  of  this  healing  agency.    Men* 
tal  influence  ^         '    umnt  and  inexp  ^icine;  it  cures  in 

some  cases  w              igs  fail,  and  it  term  of  sickness 

and  lightens  its  pains  in  many  other  castts  :  f  urt  i  Jt  has  no 

j^,,-..^:  ,..  '-^.1  ntal  effi'ots.    But  the  m^*-'-'^  '  '-taken 

c/!                            »f  the  untrained  and  irti  ^  and 

the  imtH>j<tt)T                 w  practice  it,  or  it  will  add  a  ter  *\otiiit 

of  sutTering  «.ui .  .nth  to  what  it  has  already  cau^^.  These 
eDthusiAxts,  carried  away  by  their  seeming  suocessee  in  a  few 
case^  lytTeatmeiit  that  is  worth 

wijrtL...,^  -^^ -^ ^--  josl    They  know  too  little 


\>.i':i-M'  ]>\  the 
inwl  I  hut  tjur 
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about  the  nature  of  disease  to  recognize  symptoms  which  indicate 
the  fitness  of  this  agency,  too  little  of  science  in  general  to  realize 
that  a  means  suitable  to  remove  one  condition  may  be  entirely 
inadequate  or  unsuitable  to  counteract  another.  Hardly  a  means 
of  healing  is  known  but  had  extravagant  claims  and  prophecies 
made  for  it  when  it  was  first  brought  into  use,  which  afterward 
settled  down  into  a  very  moderate  comi)ass.  Take,  for  instance, 
the  transfusion  of  blood.  The  early  transf usionists  reasoned,  in 
the  style  of  the  Christian  Scientists,  that  the  blood  is  the  lifa 
Take  the  bad  blood  out  of  a  man  and  put  new  blood  into  him, 
and  you  draw  off  his  diseases  and  infirmities  and  put  new  life  into 
him.  They  even  hoped  to  dispel  insanity  by  this  infusion  of  new 
life,  and  some  went  so  far  as  to  prophesy  that  moral  infirmities 
would  be  cured  in  this  way.  The  theory  of  Christian  Science  may 
seem  very  beautiful  to  persons  of  a  highly  religious  and  highly 
emotional  nature,  but  it  has  no  more  connection  with  the  cure  of 
disease  than  a  rainbow  has  with  the  multiplication  table.  It  is  a 
pretty  fancy,  and  one  hardly  has  the  heart  to  dispel  the  illusion, 
but  it  is  '^  as  false  as  it  is  fair.''  Many  of  the  most  sanctimonious 
healers,  who  make  the  most  impressive  appeals  to  the  piety  of 
their  victims,  are  in  the  business  simply  for  the  money  tiiey  can 
get  out  of  it.  Others  are  honest,  but  are  themselves  deceived.  It 
is  fortunate  that  the  patients  of  the  Christian  Scientista  generally 
go  back  to  the  physicians  when  anything  serious  is  the  matter 
with  them,  or  we  should  see  a  greater  slaughter  than  has  already 
occurred.  About  ninety-five  per  cent  of  the  believers  in  this  doc- 
trine are  women,  and  to  their  sensitive  feelings  the  above  may 
seem  like  ill-natured  and  hasty  language.  But  it  is  neither.  It  is 
an  earnest  and  deliberate  effort  to  use  the  tests  of  science  so  as  to 
show  how  unsubstantial  is  this  rainbow-bridge  upon  which  they 
are  asked  to  trust  their  lives. 

The  Christian  Science  craze  will  have  its  day  and  then  die  out, 
like  the  blue-glass  delusion  and  other  crazes  of  like  character. 
Already  signs  appear  that  it  has  reached  its  highest  limit  in  the 
eastern  part  of  the  country,  and  that  its  decadence  has  begun.  It 
is  not  occupying  so  much  space  as  formerly  in  the  newspapers; 
and  it  is  becoming  less  profitable  to  those  who  practice  it.  A  lady 
and  her  husband  who  set  up  a  Christian  Science  school  and  hospi- 
tal in  New  York  recently  found  themselves  a  thousand  dollars 
out  at  the  end  of  the  winter  and  gave  up  the  business.  In  the 
West,  however,  where  it  appeared  later,  the  movement  still  main- 
tains considerable  vigor. 

It  will  have  done  good  if  it  compels  physicians  to  adopt  mentd 
healing,  not  as  a  panacea,  but  as  an  addition  to  the  cnrmtiTB  mnaiii 
at  their  command,  and  for  occasional  inteIlig«aDLt  vft     ''Mb 
p  the  sooner  Christian  Science,  as  a  diatinot'Sifl 
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mont|  passes  away^  the  better  for  all  conceni(Kl«    It  is  one  more  of 
those  wonders  of  which  Byron  wrotti : 

••  TliiiA  saitb  tl»i>  prettcher,  *  Kauglit  beo<Milh  f Ue  »un 
I»  Dow/  yot  tftill  from  cbnop*  to  chaufce  we  run ; 
What  vari«<l  woDd«>r«  tempt  us  at  the/  pftis  I 
The  cow*  pox,  tr«ctor»»  gjiJvanism,  Jmil  gns 
In  tnriiji  Afipear,  to  make  tho  viilgnr  noro, 
TUl  Ibo  »wolI«D  bubblo  bar«i^— arnl  all  \%  airl*' 

^EngiUh  Hards  and  Sc^Uh  Ee9i^iffer», 


ON   THE   CAUSES   OF  VARIATION." 

Bt  C.  V.  BlLEt,  Pit*  D.,  Vvrrmo  Statis  £ino«9M«j»r, 

HAVING  thus  summarily  indicated  those  factors  of  evolution 
associateti  with  gonasin  and  which  are  e^ 
logical,  however  much  psychical  phenomena  ma;         ^  h 

may  touch  upon  the  more  purely  psychical  fac;tors  or  those  per- 
to  tho  growtl  '   itsoof  jni    '        ipliiying  the  term  to 

thojRi  uoural  i  i^  ria  trm^  p  tho  ntedium  of  the 

brain.  Tliuir  importance  in  evolution  increases  with  incroa4^iug 
phaUzation  and  complexity  of  nurvo  gyntum*  For  the  pretHrnt 
3>  howevor,  it  in  with  tbti  objoctivo  »ido  of  ps^ychology,  or 
what  may  bo  calltMi  pflycho*j>hysioloj?y,  that  wo  must  dcaL 

Psychical — Use  and  Disuse, — Full  coumileratiou  of  the  effect 
of  use  and  disuse  involves  a  discussion^  not  only  of  the  question 
of  the  transmission  of  acquired  structures,  but  t»f  the  influence  of 
jjidi\idual  effort  and  of  necessiity — i^  e.,  a  consideration  of  the 
^ntially  Lamarckian  facU^rs  in  evolution.  The  occasion  will 
not  i>ermit  iiih  U>  <1o  full  juntice  to  th«*80  subj<_H.^t8,  T' 
ally  prmluccd  modifications  are  inherited  was  the  gi  -.  -^. .  ..:.;i* 
tion  upon  which  Lamarck  founded  his  theory  of  evolution^  Blany 
il'^  ^         '  1  on  it,  and  in  my  judgment  there 

i  f»t  whatever  of  the  fact,  not  only  so 
far  as  grosser  structure  is  ooncemed,  but  brain*structur©  likewise, 

'    '  v^     V  A 

L^ely  the  sciences  of  i)«y- 
T      1.    .,,^^  j^jj^  others 

rmi>r  l»eliev» 

nit  only  from  changes  in 

*  * '  d.    Natural  sel ection, 

J  plasma;  but  I  liave 

*  IVom  ilic  MiclrvM  of  tb«  Vic^Pr-vklent  of  Seetion  F  <if  the  Am^Hcui  Ai— clittoft  lor 
Um  Advmaoi2iaept  of  Sdippc^  ct«lirrTcd  u  ibo  Clordlaiul  tneetiu^,  A^guji,  ISSa. 


No  question  is  of  i 
especially  biologir 
that  on  the  answer  to  it  will  di^ 
chology,  etldc8,  and  jiociology.    A' 
deny  hereditary  power  in  sucli  w 
ing  that  hereditary  modiiic^ition 
tlvfwt..^,,*  rj.,^,..  ,   i.  I?.,  are  virtual l^v  v 
ac  view,  plays  npcm  t: 


a  to 
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never  been  quite  able  to  comprehend  how  thb  viuw,  eren  if  i 
lished,  militates  against  the  transmissibtlity  of  acquired  moili^ 
cation;  for,  whatever  theory  of  li   '      '  V 

rather  the  manner  of  the  transmit 
possibility.  But  the  fact  of  such  transmissibility  rests  neitJier  i 
embryological  nor  theoretical  grounds.  It  is  a  fii  '  **  '*  df 
onstrat-ed  in  the  history  of  our  domestic  auimal«  ; 
of  agriculture^  that  the  skepticism  of  sfjme  of  our  greai  naxunUis 
and  embryologists  must  be  attributed  to  thi'  '  -  — 
farmers'  commonest  experiences  which  18,  v. 
frequent  attribute  of  the  city-trained  inveetigaton  Dar 
the  beginning,  and  while  the  importance  of  natural  selecUc 
growing  in  his  mind,  allowed  little  importance  to  us©  and 
for  the  same  reason  that  he  subordinated  external  agenci^dij 
that,  in  proportion  as  it  acts  on  mas.ses  simultaneoiislj,  it 
diminish  the  importance  of  natural  solt^ction.  Yet  he  alk 
more  weight  to  it  toward  the  end^  and  hft«  fv  '  '  \\^\ 
best  evidence  drawn  from  domestic  animals  n^ 

of  acquired  characters  affecting  the  dermal,  muscular, 
and  nervous  systems.     S|>encer  has  sh*tv       :'  *      Itance 

functional  modification  is  most  easily  o1<  ^"rit 

ally  proved  in  those  parts  which  admit  of  ea^y 
comparison,  as  the  dermal  covering  and  the  bone,*< ;    i 
for  the  most  part  are  beyond  these  tests  in  thu  ii. 
nervous  systems.     Yet  he  logically  concludee: 

**  Considering  that  unquestionably  the  modificatton  of  st 
by  fimction  is  a  vera  causa,  iu  so  far  as  concerns  the  iiidii 
and  considering  the  number  of  facts  whirh  so  comjiotent  i 
server  as  Mr.  Darwin  regarded  as  evidence  that  transmit 


such  modifications  takes  place  in  particular 
that  such  transmission  takes  place  v 
law,  holding  of  all  active  structures,  .:. 
as  at  lea.st  a  good  working  hypothe«ia'* 

So  far  as  entomology  bears  evidence,  i* 
modifications  of  structure  due  to  use  or  r! 
individual  may  be  and  are  transmitted, 
sers^ed  in  the  exo-skeleton,  af  T      '   '      *  — 

yet  limited,  it  is  not  wanting,      _ 
ure.    Excessive  use  of  any  organ  will  develop  or  en 
expense  of  other  organs,  just  as  disuse  wi^*  —."  -    - 
atrophy  thereof.    The  variation  in  t*he  i: 
limits,  but,  when  once  the  variation  haH  !*^i  in, 
always  to  an  increaaed  variation  in  the  same 
descendants,  especially  if  they  continue  tho  HAXi 
Here,  again,  however,  it  is  difficult  t 
dui*  hi  indi\ndaal  effort,  or  want  of  4.U. 


the  hi 
y  with  a  j 

Ilk.  l>e  refl 


The^o  are  emaily 
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modiiication  affwiing  the  ma»A  of  individuals  of  a  species  through 
the  onvirDnrnetit;  btH3AU8e  the  environment  affects  function^  and 
function  in  its  turn  affr*ct8  form  and  strncture.  The  life  of  every 
individual  furnishos  an  excel  lent  illustration  of  new  action  and 
new  ufieB  for  organs  not  previously  used,  in  the  striking  and  mxA* 
den  employment  of  poHt-natal   organs,  Ijot'  ti  and 

noorinhment,  which  pre-natally  ha*l  no  corr*    ,  .,  n.    Ro- 

manes has  argued  that  cessation  of  seUction  may  reduce  an  organ 
rhere  use  or  disuse  can  have  no  play,  n&  in  the  loss  of  wings  in 
auter  ants ;  aii*l  that  by  the  law  of  compensation  an  organ  may 
oven  be  increased,  as  in  the  hea'iift  of  such  neutenw  He  enforces 
the  idea  by  exampling  the  blind  crabs  of  our  Kentucky  caveai^ 
where  the  complex  eyes  rapidly  disappear  under  coH^ation  of  se- 
lection, but  where  the  persistence  of  the  foot-stalks  indicates  tljat 
economy  of  nutrition  could  have  had  little  play !  It  i^i  difficulty 
however,  to  draw  tlie  lino  between  this  caus*e  and  Lankester's 
reversal  of  natural  seIe<*tion ;  and  still  more  difficult  to  say  wherein 
either  differs  from  mere  disuse. 

Degimeration,  which  has  b^^cn  urged  aa  the  true  explanation  of 
many  of  the  existing  forms  of  lifo,  is,  it  seems  to  me^  but  a  con- 
sequence uf  dii*uj*e,  and  would,  therefore,  fall  into  the  present  cate* 
gory^  among  causes  of  variation. 

Emotion  as  afferiing  (he  Indiridwd,^!  have  here  considered 
thi3  factor  of  use  and  disuse  as  a  direct  cause  of  variation,  from 
the  psychical  rather  than  the  physic^il  standpoint— i.  a,  individual 
or  consci-  "*  it  as  fun     '         "     I  for  natural  selection, among 

more  hi K  i'>wi>d  art  r  than  as  effort  by  species  at 

►  whole  necessitate!  by  physical  conditions,  and  inducing  modifl- 
ition  in  masj^J4  irrespective  of  selection,  Thift  luails  uh  to  the 
oonsideratinn  of  mind  as  a  factor  in  evolution,  and  we  shall  socm 
see  its  importance  aa  a  fundamental  cause  of  differentiation^ 
among  higher  organisms  at  least.  I  am  not  sure,  even,  that  ita 
influence  C4in  be  excluded  from  among  lower  animals,  however 
much  we  may  have  to  exclude  its  action  in  so  far  as  plants  are 
concerned;  for  any  new  functional  effort  inducing  new  use  may 
bo  looked  upon  as  conscious  and  intelligent  as  compared  with  use 
fixed  by  habit  and  lapses!  into  automatic  action  or  instinct  Tlie 
former  typifies  variabiHly  and  progress;  thf^  7  itf^r  constancy  and 
stability. 

Mind  is  a  cor        '       ^ivo  cnuse  of  variar  '         n- 

sidered  under  s**\'  ■         <t**Rf>neK.     We  hav^^  ne 

action  of  the  mind  of  the  individual  in  willing,  m  in  •electing 
between  differing  altyomativ       '    ^  *  -  Tie 

choice  of  mt*ans  to  ends;  (v  jiS 

on  the  individual;  and  (3)  the  inflaeuce  of  the  emotions  of  the 
mother  on  her  unborn  oflbpring. 
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In  the  first  category,  the  infloience  of  mind  in  modifying  is 
chiefly  confined  to  man«  It  must  have  acted  from  the  time  when 
he  first  began  to  prepare  his  crude  weapons  of  defense  and  offense 
to  the  present  day,  when  some  new  discovery  or  some  new  inven- 
tion may  alter  the  map  of  the  world,  revolutionize  society,  or  give 
one  race  or  nation  the  advantage  over  another ;  nor  can  we  feel 
sure  that  animals  below  man  have  not  been  modified  by  similar 
psychical  effort.  In  the  second  category,  the  direct  influence  of 
the  emotions  on  the  individual,  it  is  a  psycho-physiological  factor 
involved  in  the  question  of  use  and  disuse ;  for  if  it  be  once  ad- 
mitted (and  I  think  the  tendency  of  modem  neural  science  is  in 
the  direction  of  establishing  the  fact)  that  strong  mental  effort 
may  be  made  to  affect  special  parts  of  the  body — i.  e.,  that  an  ex- 
cess of  nervous  force  brought  to  play  on  any  particular  organ,  or 
any  particular  part  of  the  organism,  induces  increased  growth  or 
development  of  such  parts ;  we  can  understand  how  far  desire, 
especially  under  the  spur  of  necessity,  may  be  influential  in  in- 
ducing modification.  Lamarck's  idea,  therefore,  may  not  be  so 
ridiculous  as  it  has  hitherto  been  supposed  by  many.  Darwin 
took  no  stock  in  this  influence,  and  referred  with  some  contempt 
to  the  views  of  Lamarck  and  Geoffroy  Saint-Hilaire.  He  thought 
it  strange  that  the  author  of  "Les  Animaux  sans  Vert^bres" 
should  have  written  that  insects  which  never  saw  their  eggs 
should  will  them  to  be  of  particular  form,  which  he  thought 
hardly  less  absurd  than  to  believe  that  the  desire  to  climb  should 
make  a  pediculus  formed  to  climb  hair,  or  a  woodpecker  to  climb 
trees. 

Emotion  of  Mother  as  affecting  Offspring. — There  may  be  some 

doubt  about  the  extent  of  the  influence  of  the  individual  mind  in 

inducing  direct  modification,  for  the  subject  is  a  diflBcult  one  to 

deal  with,  and  we  have  few  exact  data  to  draw  from.    Since  in 

human  affairs  we  recognize  the  power  of  will  in  affecting  purpose 

and  action,  and  in  molding  character,  it  is  legitimate  to  infer  that 

when  our  knowledge  has  increased  we  shall  recognize  its  effect  on 

function.    There  can  be  less  doubt  as  to  the  third  category,  viz., 

influence  of  the  mind  or  emotions  of  the  mother  on  her  unborn 

offspring  in  inducing  modification  both  physiological  and  mental 

As  a  cause  of  variation,  though  believed  in  by  J.  D.  Hooker,  as 

we  learn  from  the  "  Life  and  Letters,"  and  by  other  of  Darwin*8 

contemporaries,  it  was  discarded  by  Darwin  himself,  his  principal 

reasons  being  that  the  results  of  observations  made  for  him  in 

hospitals  were  adverse  to  any  such  influence.    Medical  men,  as  a 

rule,  also  discard  it  as  among  the  mere  notions  and  suj^erstitiDnB 

of  women,  and  argue  its  impossibility  on  the  ground  that  there  is 

no  neural  connection  between  mother  and  foetus.    The  ancients 

nractically  recognized  the  influence  of  the  iTnftgpTift^O"  of  the 
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"on  lior  « ^"  ,  and  bdicf  in  it  in  still  v  *  !\t 

long  women  1 1  ^  of  all  classes.     Woraf*u  m  1 1© 

to  Rpeak  or  feel  in  tliid  mutter  from  experience,  ^tiA  the  almogi 
univ^rRa!  belief  in  the  influenrr  *  ^     v  x, 

piTionce  at  all,  shotild  make  ns  i.i- 

riljr*  From  fact^  within  my  own  personal  knowlmige  1  have  long 
believed  in  this  influence,  and  the  more  I  have  been  able  to  collect 
reliable  data  l»eariuf?  upon  it,  the  more  couiirmetl  have  I  become 
in  the  conclusion  that  the  emotional  experiences  of  the  mother 
affect  the  issue  in  varying  degree^  according  to  the  inteni<ity  of 
the  emotion.  When  Kuddeu  and  excessive,  a«  in  ragt%  fright, 
repugnance,  etc,,  or  where  prolonged  or  accumulative,  as  in  con* 
Jtinuod  brooding,  it  may  induce  nervous  disorders,  and  even  mental 
Brration,  idiocy,  or  insanity;  or,  again,  physiological  change,  as 
atrophy  or  increase  of  parts,  and  other  peculiarities  which  have 
relation  to  the  form  or  character  of  the  inducing  mental  mani*- 
festation  or  shock  in  the  parent  Investigation  of  this*  a«  of  all 
subtle  phenomena,  ia  attended  with  the  difficulty  of  ?-.  "g 

tte  chaff  of  fancy  from  the  grain  of  reality.    The  xim  ;    r- 

jied  by  Darwin  is  unsatisfactory,  as  it  dealt  with  normal  condi- 
ions  which  furnish  no  evidence  and  with  the  fanciful  or  notional 
side  of  the  subject.  The  literature  of  the  subject  is  exttmsive  and 
quite  interesting,  and  I  would  refer  particularly  to  the  work  and 
writings  of  Viellard,  Sehonfc  Id,  Demangeon,  Lncas,  F^r«^,  and 
Brown -St^qnard,  Two  other  difficulties  confront  the  investigator: 
first,  the  it  uiixutisfxictory  state  of  neurology  and  the  diffi- 

cully  of  i  > J  V . .  ..p^utal  research  therein,  as  indicated  by  Vice*Presi- 
dent  Bowditch  before  this  section  two  years  ago;  seconilly,  tlio 
aversion,  from  feelings  of  delicacy,  on  the  part  of  the  p*'  n- 

cemed,  to  publicity  of  the  more  marked  and  striking  l  ..-.,'... ic^ 
Tlie  phenomena  of  hypnotism,  proving  as  they  do  that  physiologi* 
Bults  may  be  induced  throii-     *  ^i nation  ■  "       t 

on  by  tlie  mind  of  the  h)  /  ,    re  sugg*  is 

connection,  the  work  of  Charcot  in  Paris  more  particularly  show- 
iag  how  jKiwerful  th»  •  may  be,  and  hov,  '  "  of  actual 
m^iciues  may  be  pi  by  the  use  of  imj*.    The 

mind  of  the  hypnotized  under  these  conditions  is  brought  into 
those  exceptional  and  exalted  conditions  which  are  necessary  in 
the  case  of  the  mother  ta  province  on  her  offspring  the  e-ffert 
which  we  are  discussing.  The  recent  extHnnient*^  uf  Mr.  C.  T. 
Hodge  on  the  effects  of  stiit*^^  ♦  n  on  thenuclr  •  •  ^^  ^  -  1y 
and  on  protoplasm  are  also  i  n^  here,  sh<  »# 

decrease  in  the  two  former  and  vucuolation  of  tkhe  li»ii«r  aa  the 
roanlt 

The  history  of  science  is  present  to  tell  tm  thai  common  and 
persiatent  belief,  based  on  experienooy  has  not  infrequently  buoa 
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met  with  skepticism  and  even  ridicule  on  the  part  of  scientific 
men,  only  to  be  vindicated  finally  by  more  thorough  and  exact 
knowledge.  It  is  too  often  the  case  that,  where  the  processes  are 
recondite  and  difficult  to  follow,  assumption  passes  for  knowl- 
edge. The  function  of  some  of  our  own  bodily  organs  yet  re- 
mains to  be  established,  and  we  probably  assume  too  much  in  re- 
quiring that  all  nervous  force  must  be  transferred  through  nerve 
tissue,  or  that  there  may  not  be  protoplasmic  filaments  which  are 
not  resolvable,  in  their  finer  ramifications,  even  with  our  best 
microscopes.  The  very  nature  of  mind  and  its  processes  puts  it 
beyond  the  reach  of  the  scalpel  of  the  anatomist  or  the  physiolo- 
gist, just  as  many  psychical  phenomena  baffle  the  exact  methods 
of  science,  at  least  those  so  far  employed.  Leaving  out  of  the 
question  the  evidence  of  peculiar  marks  due  to  maternal  emotion, 
cases  of  which  are  part  of  the  unwritten  history  of  almost  every 
family,  the  striking  cases  of  which  I  have  authoritative  evidence 
of  addition  to,  subtraction  from,  or  singular  modification  of,  ana- 
tomical parts,  confirm  me  in  the  belief  that  this  is  a  most  impor- 
tant psycho-physiological  cause  of  modification. 

In  the  romance  of  "Elsie  Venner,"  in  which  the  heroine's 
strange  attributes  are  connected  with  pre-natal  influence  of  the 
mother,  who  died  of  the  bite  of  Crotalits,  Oliver  Wendell  Holmes 
has  strongly  put  forth  this  doctrine  in  the  form  of  fiction.  I  allude 
to  this  clever  romance  because  of  the  medical  knowledge  of  the 
eminent  author,  and  because,  while  admitting  in  the  preface  that 
a  grave  scientific  doctrine  lies  beneath  some  of  the  delineations 
of  character,  ho  also  affirms  that  he  has  had  the  most  startling 
confirmation  of  its  truth.  The  data  collected  on  the  subject  I 
hope  to  bring  together  on  some  other  more  fit  occasion ;  and  I 
would  take  this  opportunity  of  urging  any  in  my  hearing,  or  whu 
may  read  these  lines,  if  they  have  had  or  are  aware  of  any 
authoritative  and  illustrative  cases,  to  communicate  them  to  me 
with  as  much  detail  as  possible. 

This  theory  once  established,  its  bearing  on  evolution  as  a 
prime  cause  of  variation  must  at  once  be  manifest ;  for  it  gives 
not  only  tangibility  to  the  Lamarckian  idea  of  desire  influencing 
modification,  but  also  a  conception  of  how  Infinite  Mind  in 
nature  may  act  through  the  finite  in  directing  such  modification. 
No  doubt  but  that  there  is  a  great  deal  of  nonsense  and  superstition 
mixed  with  the  genuine,  and  that  the  idea  that  every  little  whim, 
or  fancy,  or  imagining  of  the  mother  will  produce  record  or  mark 
is  one  of  the  unjustified  outcroppings  of  the  fundamental  fact, 
and  helps  to  explain  the  difficulty  of  getting  at  the  real  facts  and 
the  ease  with  which  Darwin  rejected  the  idea.  In  my  judgment^ 
this  factor  acts  only  when,  from  whatever  cause,  and  particularly 
under  tibue  spur  of  necessity,  the  emotions  are  exceptionally  inten- 
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lAflacI  '      dt*t^ire  strongly  contered  ins*!  '         *       t.. 

The «  '^u  is  |MTfot*tly  legitimate,  for  ii  il 

species  is  subject^^d  to  any  external  modifying  cause,  affecting  all 
iU  mumbors  aliko,  the  adaptive  modifications  which  natural 
ielection,  undtT  such  circumstance.H,  would  play  upon,  havo  thfir 
origin  in  the  emotiona,  or  the  influences  at  work  on  the  prt^gnant 
femaloB,  giving  direction  in  their  offsprings  to  the  needo«l  changes. 
In  this  way  it  i«  probable  that  only  those  individuiils  born  under 
Buch  conditions  would  be  able  tij  survive.  Thus  this  bucomes  na 
mere  ancillary  cause  of  variation,  but  one  of  dei'post  import  and  at 
the  very  foundation  of  evolution.  The  female  in  tliis  light  ac* 
qturesau  incri^ased  importance^  and  evolution  finds  her  not  only 
the  eesential  at  the  dawn  of  life  upon  our  planet,  but>  in  its  prea* 
ent  highest  manifestations^  she  is  nearest  by  instinct,  intuitioDt 
af  *  '11  to  the  Controllings  Mind  whirh  in  the  beginning 

t\u  in  gn^it  Womb  of  Nature  and  down  through  all  the 

Ages  guided  the  continuous  stream  of  life  to  designed  ends 
ihfOttgh  the  woml)  of  the  individual  mother. 

As  already  remarked,  the  psychical  factors  which  we  have 
been  considering  are  substantially  Lamarckian^  and  in  proportion 
as  we  consider  them  and  get  to  undersUiud  the  other  diri^ct  causes 
of  variation,  must  we  give  importance  t<i  the  ideas  of  Lamarck 
and,  conversely,  less  importance  to  the  iileas  of  Darwin. 

Did  time  pemiit,  I  should  like  to  go  inti>  an  analysis  of  La- 
marck's •*  Philosophie  zoologique/'  and  show  how  the  genius  of 
this  illuHtrious  Fn»nch  \\w  la  very  large  part  of 

that  which  Darwin  subs*  ,  .        ,,  ,     :      isly  hel|>ed  to  ostab- 

Ilsb,  I  must  pass  the  subject,  however,  and  simply  record  my 
surpri.se  that  one  who  was  -    '  -^  bo  h<  d 

other  writers,  was  so  evident  r  ir  in  his  k 

of  Lamarck,  as  Darwin,  in  the  *'  Life  and  Letters/*  is  shown  to 
have  been.  It  is  incomprehensible,  reading  Lamarck  with  our 
present  knowle<ige,  that  Darwin  should  have  found  neither  fact 
nor  ideas  in  a  book  which  abounds  in  both,  except  on  the  theory 
of  a  poor  translation  or  that  strange  national  antipathy  which 
has  so  often  prevented  the  people  of  one  country  from  doing  jus- 
tice to  those  of  the  other,  and  which  so  long  prejudiced  the 
French  Academy  against  Darwin's  own  esjwcial  theories, 

Darwinism  assumes  essential  ignorance  of  the  causf^s  of  vari- 
ation,  and  is  based  on  the  inherent  tendency  thert»to  in  the  off* 
spring,  Lamarckism,  on  the  contrary,  recognizes  in  use  and  dis- 
tise,  dtssire  and  the  physical  environment*  immediate  causes  of 
variation     ^  % 

in  which  •         ^  ,  ^  r- 

tlier  individual  modification.  Both  represent  important  princi- 
ples in  evolution  and  co-operate  to  bring  about  tha  results*    The 
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theory  I  propose  gives  renewed  importance  to  the  Lamarckiai 
factors  by  showing  one  manner  of  their  action  not  previous]]! 
nrged^  and  it  also  helps  us  to  a  tangible  and  scientific  conception 
of  design. 

Acceleration  and  Eefurdaiion. — In  this  rapid  glance  at  the  im- 
mediate causes  of  variation  we  have  discussed  some  factors  which 
in  some  degree  represent  laws  rather  than  inducing  causes  ol 
variation.  This  diflSculty  api)ertains  to  all  attempts  at  formula- 
tion of  the  causes  of  variation,  and  only  as  our  actual  knowledge 
increases  shall  we  be  able  succinctly  and  definitely  to  classify  the 
factors.  There  are,  however,  certain  important  laws  which  have  in- 
fluenced modification  but  in  no  sense  can  be  looked  upon  as  causes 
of  variation.  They  are  laws  or  principles  of  evolution,  by  which 
we  may  account  for  the  formation  of  types,  acting,  just  as  natural 
selection  does,  in  differentiating  rather  than  in  originating  the 
variation.  No  one  can  have  followed  the  important  and  suggest- 
ive works  of  Cope  and  Hyatt  on  the  subject  of  acceleration  and 
retardation  and  not  feel  that  it  expresses  an  important  law  of  this 
kind.  It  is,  as  I  understand  it,  a  factor  in  evolution  not  compa- 
rable with  the  principle  of  natural  selection,  but  complementary 
thereto,  much  in  the  same  way  as  physiological  selection  and 
sexual  selection  are.  It  is  an  attempt  to  give  expression  and  form 
to  a  set  of  facts  to  which  palaeontology  undoubtedly  points  and 
which  ontogeny  substantiates,  viz.,  that  certain  types  may  attain 
perfection  in  time  and  then  retrogress  and  finally  become  extinct, 
and  that  existing  types  which  are  dying  out,  or  degenerating,  ex- 
hibit, ontogenically,  the  culmination  of  force  and  complexity,  fol- 
lowed by  decadence,  corresponding  to  the  phylogenic  history  of 
the  type.  We  know  from  the  "  Life  and  Letters  *'  that  Darwin 
gave  up  in  despair  the  attempt  to  grasp  the  full  meaning  of  these 
particular  views  of  our  associates,  and,  in  a  letter  to  Hyatt,  with 
characteristic  modesty,  he  attributes  this  inability  to  his  own 
dullness  rather  than  to  any  weakness  in  the  theory.  Others  have 
experienced  the  same  difficulty,  and  believe,  with  Prof.  Morse, 
that  the  facts  enumerated,  as  well  as  the  facts  of  exact  and  inex- 
act parallelism,  are  explica,ble  on  the  doctrine  of  natural  selection. 
This  is  true,  it  seems  to  me,  only  on  the  broader,  unjustified  inter- 
pretation of  the  doctrine  to  which  I  have  previously  alluded  in 
the  opening  of  these  remarks.  The  law  of  acceleration  and  re- 
tardation may,  perhaps^  be  substantially  stated  in  this  wise :  that 
certain  groups  acquire  some  characters  rapidly,  while  correspond- 
ing groups  acquire  the  same  characters  more  slowly,  or  never  ac- 
quire them  at  all ;  and  this  brings  us  to  another  inaportant  factor 
of  evolution  which  serves  to  give  force  to  the  law. 

Acceleration  by  Primogeniture. — This  has  been  elaborated  by 
Hubrecht.    He  argues  that  so  long  as  the  parent  form : 
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most  in  liarmotiy  with  the  fnirrounding  conditionfi»  it  would  main* 
taiu  in  the  struggle  for  existence  its  characteristics  against  all 
ti^ndency  to  vary  in  it»  offspring,  which  ia  *^uivalent  to  saying 
that  it  will  remain  unchanged  so  long  as  the  environment  remains 
the  same.  He  then  shows  that  in  organisms  in  which  the  n^pro- 
du  mI  covers  many  years,  '       knl  devi  V  nt  by 

pij  .    ',  i,  e.,  as  t*etween  the  ii»  1  and  tli*  rn  of 

iwiy  pair  and  of  their  posterity,  will,  in  time,  produce  difierentia- 
lion.    'T''  f  the  first  born  will,  in  the  course  of  time,  involve 

many  at  short  disttmcos  from  each  other,  whereas  the 

series  of  the  Inst  bom  will,  on  the  contrary,  consist  of  a  much 
smaller  number  of  terms,  etich  aepanUtni  from  its  predeces^sor  by 
a  more  consideralile  distance.  Any  t*>ndoncy  to  variation  from 
external  or  internal  influences  must  ntHjds  find  more  numerous 
occasions  to  act  in  the  series  of  the  first  bom,  not  only  because 
these  have  a  more  composite  ancestrj^,  but  because  they  necessarily 
become  the  most  numerous.  In  other  words,  the  chances  are  more 
numerous  for  small  differences  among  the  first-bom  series,  and,  in 
proiK>rtion  as  such  differences  are  accumulated,  intercrossing  with 
the  series  of  tlio  liLHt  Ixirn  will  l>ecome  ran^n  This  law  will  gain 
froni  physiologicjil  st^ection,  ant  J,  it  secerns  to  me,  tlirows  addi- 
tional light  on  Uiat  of  acceleration  and  retardation.  It  must  act 
)ro  parti     V    '  '     '       inimaK  where  the  reproductive 

iod  is  I  M>  between  the  first  and  last  Ijom 

is  great 

Saliaiion.—Vfe  are  thus  led  to  what  have  b    i       ' !  u  sn  1 1  ut ions 
Jn  evolution.    Although  the  history  uf  pala^  .  has  contin* 

lly  mided  to  our  knowledgo  of  pfLst  forms,  and  heliKxl  U^  fill  up 
my  gaps  in  the  evolutional  sttries,  and  although  during  the  last 
quarter  of  a  century  it  has  pfirticnlarly  vindicaUMl  Parwin's 
prophecy  that  many  links  would  yet  be  found,  the  substantial 
truth  remains  that  gajis  still  occur,  and  that  progress,  so  far  as 
present  knowledge  indicates,  has  been  made  by  occasional  salta- 
tions. There  have  been,  it  would  sfxmi ,  i»«»rio*ls  of  rapi<l  movement , 
and  of  comparative  rejRise  or  readjustment  of  equilibrium.  Coj>e 
oonclades  that  *'  genera  and  higher  catei^riee  have  appeare<l  in 
geologic  history  by  more  or  less  •*'  us  or  eJcpresHion* 

painiSj  rather  than  by  unifonn  gi  ns," 

One  of  Pictet's  strongest  ix>ints  in  opposition  to  Darwin's 
theory,  which  stn  '  !>  rwln  himself  with  n  *  "*  roe,  was  that 
ft  ill  agrees!  with  \  >ry  of  organisms  Wk  marked  and 

defined  forms,  which  seem  to  have  existed  during  but  a  limited 
|ieriod, as^  for  instance,  the  flying  reptiles,  the  iri  **  *  -mrus,  bcs 
lemnites^  ammonites,  €4c     Some  authors,  who  b  ly  reeog* 

nized  these  gaps  or  leaps  in  the  developmental  history  of  animals, 
yet  believe  them  to  be  consistuat  with  the  theory  of  gradual  modl- 
TSi.  sztir.— 5t 
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fication.  It  may  be  only  one  individual  of  many  which  beconu 
modified  and  transmits  the  modification  to  descendants ;  it  may  1 
but  one  species  of  a  genus  which,  for  similar  reasons,  supersede 
the  rest  which  become  extinct  in  time  proportioned  to  pp 
lificacy. 

There  is  no  reason  to  suppose  that  the  history  of  organic  lil 
has  differed  in  this  respect  from  that  of  inorganic.  We  need  m 
discuss  here  the  question  of  catastrophism  and  unif  ormitarianisi 
in  geology  However  much  the  latter  prevails  at  the  present  tim 
both  have  doubtless  operated  in  the  past.  Catastrophism  woul 
necessarily  produce  gaps,  or  saltations,  in  the  palseontologic 
record,  as  only  the  more  plastic  species  would  adapt  thcmselvi 
and  survive  under  its  influence.  It  is  not  gaps  due  to  such  cau» 
that  are  here  to  be  considered,  however,  but  those  which  occur  i 
imiform  strata.  Haldeman  has  most  suggestively  remarked  thi 
the  same  mineral  will  crystallize  with  three,  six,  or  twelve  angle 
but  not  with  five  or  seven,  and  he  asks.  Are  the  facts  of  organ 
morphism  subject  to  less  definite  laws  ?  Cope  has  drawn  anothi 
illustration  from  inorganic  forces,  in  the  three  great  changes  i 
water,  from  solid,  liquid^  and  vapor,  which  take  place  sudden! 
at  what  may  be  called  two  expression-points  of  the  thermomete 
the  many  intervening  degrees  involving  no  change.  Rhythm  < 
wave  movement  would  seem  to  be  a  universal  attribute  of  matte- 
whether  organic  or  inorganic.  The  forces  of  nature  are  constan 
but  the  phenomena  induced  are  often  paroxysmal.  The  progros 
ive  forces  accumulate,  while  the  conservative  forces  resist,  until ; 
last  resistance  gives  way  with  comparative  suddenness.  There 
every  reason  to  believe  that  the  life-movement,  in  its  ascendin 
complexity,  has  shared  this  common  law.  Accumulation  is  pn 
portioned  to  the  change  in  environment,  and  resistance  to  the  ap 
or  rigidity  of  the  organism.  The  latter  may  be  strong  enough  t 
end  in  death  or  extinction,  or  it  may  break  down,  and,  with  con 
paratively  sudden  yielding  and  conformity  to  necessity,  burst  th 
confines  and  begin  a  new  series  of  variations  and  adaptations.  I 
either  case  we  have  breaks,  because  the  dying  or  dropping  out  c 
one  type  makes  room  for  another  more  accommodating.  Rapi 
evolution,  from  causes  already  discussed,  implies  gaps  which  mu« 
bo  marked  according  as  the  strength  of  the  conservative  forces  an 
the  violence  of  the  final  accommodation  are  great,  and  becaus 
certain  breaks  are  more  apt  to  occur  after  long  periods  of  stability 
The  break  may  be  induced  by  changes  in  physical  environment  c 
without  such  change ;  if  the  latter^  it  will  more  likely  occur  in  som 
individual  born  with  a  marked  departure  from  the  tyjw  that  giv€ 
it  some  advantage,  and  whose  issue  will  in  time  supplant  all  othc 
individuals.  In  either  case  we  shall  have,  palffiontologicallyy  dii 
tinct  species  or  genera,  one  superi)osed  on  the  other,  without  linki 


OjV  the  cfi 
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To  t]M^ptt|)Elt3ction  of  the  geologic  record  k  to  be  attributed,  no 
doabtp  ft  m^e  ntunber  of  these  f^apa  yet  existing  between  Iype8, 
and  many  important  links  or  branches  are  yet  to  be  discovered. 
Yet  the  views  we  have  been  c  i»g  should  absolve  evolution- 

igt^  from  all  necessity  of  denu >.«, >w..;nig  the  more  minute  graila- 
tionfi;  because,  in  depoMU  like  the  Tertiary,  during  which  we 
may  a88umo  1  iitions  U)  have  reniiuniHl  ctmH>amtively  uni- 

wm^  thc«e  iimi  ,:..::  take  place.  Saltation,  or,  what  is  probably 
truer  expression,  wave-movemeut,  would  indwcl  »R»em  to  bo  a 
prerequisite  of  progress,  and  will  account  for  much  that  is  going 
on  even  at  the  present  day.  In  artificial  selection  by  man  we  find 
that  it  is  at  first  comparatively  easy  to  accumulate  minute  pecul- 
iai  '*  ^  /'        '       '   *rlbret>dii  '        '     '        "    '1  devi- 

nt  '  at  a  fix  ^dned 

at  first  with  difficulty  but  viith  increa*«ir  vith  each  genera- 

tion. During  those  more  fixetl  pericnls  thn  iHirniUlity  frr  ^  ,^^ 
is  doubt Ie«ui  increasing,  until  at  laift  tt  ts  ^uddc^nly  mam  \i\ 

renewed  variation*  Rest  is  followed  by  activity  just  as  mirely 
as  activity  induces  and  requires  rest. 

There  is  a  limit  to  development  in  organs,  ju»t  aa  thero  ia  a 
limit  to  individual  mental  growth.  Weariness  of  previous  effort 
comas  up<m  us  when  the  limit  of  result  is  attained^  accompamed 
by  great  longing  for  change,  and  not  infrequently  with  revulsion 
from  prev^ious  effort.    The  n  t  who  haa  devoted  a  part  of 

his  life  to  the  persistent  aocui'  u  of  facts  and  specimeas^  has 

held  the  imaginative  and  generaliEing  powers  in  abeyance  during 
tl)  *  4,    The  reserve  brain   "*  hi  this  direction  may  bo 

«u  ^  tailed  into  lutivity  by  ^  urn  in  the  other,  and  th© 

process  may  perhaps  be  comtmrable  to  the  exhavistt<m  of  the  soil 
for  one  particular  crop,  without  lessening  its  fertility  for  some 
other,  the  rc^cognition  of  which  ffwt  in  the  foundation  of  all  sue- 
ce4«i4ful  agriculture.  Exci»ss  of  ilevelopment,  whether  in  body  or 
mind,  inevitably  brings  about  either  wholesk^rae  reaction  or  utter 
collapse. 

How  far  the  rhythmic  tendency  in  the  development  of  animal 
life  may  l*e  explained  by  the  rapid  change  of  climate,  by  migration 
and  the  loss  of  record,  or  upon  the  general  law  that  while  there 
has  been  progro«8  of  the  whole,  there  has  not  necessarily  l^een 
progress  of  every  part,  it  would  t^ike  ns  too  far  to  discuss  in  this 

connection,     I  think  we  are  safe  in  saying,  however,  that  the 

fa       '       "     '     ,...,.  .   ,^        .  .  .--    ^  j^ 

til  made 

by  waves. 

law  of  correlation  ImjI  ^^^  .i,  iN-.ni.  -i.  •.  •  :.■,  m,  .,!  ..im..  So  de* 

pendency^  Fiske  has  so  admirably  elaborated  the  subject  that  it 
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needs  no  further  elucidation  here  as  the  princii>al  factor  in  th 
evolution  in  man,  £j*st  of  the  family  relation,  then  of  the  clai 
the  tribe,  and  the  nation.  With  this  factor  in  mind,  and  the  in 
mense  sui)eriority  which  anthropoid  man  must  have  had,  whe: 
brain  development  had  once  induced  this  fundamental  communit 
of  interest  over  the  rest  of  brute  creation,  the  gap  between  prim; 
tive  man  and  the  higher  anthropoid  apes  in  the  i)ast,  or  betwee 
the  present  lower  races  of  man  and  the  higher  existing  primate 
is  easily  explained,  even  if  it  had  not  been  greatly  exaggerate! 
At  the  present  time  we  may  note  and  record  the  further  inevitabl 
increase  in  the  gap,  for  the  lower  races  of  man  are  gradually  h 
coming  extinct,  and  the  higher  apes  can  not  long  hold  their  ow 
or  persist. 

Brooks's  Hypothesis. — I  have  already  alluded  to  Brooks's  hi 
pothesis  under  the  head  of  sexual  differentiation,  and  his  wor 
on  heredity  must  be  so  familiar  to  you  that  his  views  need  but 
passing  notice.  He  believes  that  sex  differentiation  means  fundi 
mentally  a  physiological  division  of  labor,  and  that  the  male  i 
essentially  the  progressive  or  diversifying  and  the  female  the  coi 
servative  agent.  As  organisms  gradually  increased  in  size,  as  tli 
number  of  cells  in  their  bodies  became  greater,  and  as  the  diffei 
entiation  and  specialization  of  these  cells  became  more  and  moi 
marked,  one  element,  the  male  cell,  became  adapted  for  storing  u 
gemmules,  and,  at  the  same  time,  gradually  lost  its  unnecessar 
and  useless  power  to  transmit  hereditary  characteristics. 

The  theory  finds  support  in  some  of  the  phenomena  of  life,  an 
doubtless  expresses  a  law  not  easily  established,  for  which  reaso 
it  will  not  be  readily  accepted.  It  leaves  entirely  out  of  considei 
atiori  some  of  the  forces  at  work  which  I  have  already  indicatet 
and  in  so  far  must  be  considered  only  a  law  of  secondary  impoi 
tance.  However  much  we  may  admit  the  general  truth  that  th 
germ-cell  continues  the  past  and  the  sperm-cell  tends  to  diverg 
from  it,  as  a  purely  dynamic  proposition,  inducing  variation  fo 
natural  selection  to  play  upon,  it  does  not  in  any  way  decrease  th 
overwhelming  importance  of  the  female  in  inducing,  throug 
psychico-physiological  influences,  a  needed  and  purposeful  mod 
fication  in  the  manner  which  I  have  already  expounded. 


The  probable  character  of  the  langaage  of  palsdolithio  man  is  the  raljeot  i 
one  of  Dr.  Brinton's  latest  studies.  Taking  some  very  primitiTe  American  Iti 
gaages  as  his  guide,  he  concludes  that  it  was  more  rudimentary  than  anj  langQif 
known  to  us ;  that  it  had  no  grammatical  form  or  fixed  phonetlo  valiiM,  hat  di 
pended  largely  upon  gesture,  tone,  and  stress ;  that  its  words  ollflo  bad  antithcCi 
meanings,  which  could  only  be  determined  from  the  accent  or  iign ;  and  thai  tl 
different  vowel-sounds  and  consonantal  groaps  conveyed  i 
*ere  of  mote  Import  than  the  syUablea  which  they  formed. 
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CURIOSITIES  OF  NATURAL  GAS. 

Bt  Fx>r*  JOSEPH  F.  J  AMK^,  IC*  & 

T«  but  little  raore  than  four  years  since  there  appeared^  Among 
-L  tho  economical  products  of  <.>hio  and  Indiana,  a  new  force, 
which  has  workorl  a  sort  of  revolution  among  manufacturea. 
Tht?  geo^aphii-^s  usthI  to  my  Ohio  was  noted  for  wheat,  com,  and 
pork ;  now  they  mu8t  add  petroknmi  and  natural  gas. 

Rock-oil,  or  petroleum,  him  long  been  known  to  the  worUl  at 
large.  So,  too,  has  natural  gas.  The  former  was  the  early  pio- 
neer's panacea.  So  jircn^ious  wa8  it  that  it  wa«  soakcHl  up  from  the 
ground  by  blankets,  and  waa  then  wrung  out  and  preserved  for 
time.si  of  need.  The  latter  waa  and  is  still  drea<led  by  minGra  as 
the  deadly  **  fire-damp/*  It  was  known  to  the  Chinese  long  years 
ago,  and  well«  three  thousand  feet  deep,  giving  off  great  volumes 
of  the  material,  were  not  uncommon.  Burning  springs  had  b€*en 
found  In  Virginia  in  1775,  and  wort)  well  knt>wn  in  the  valley  of 
the  Kanawha  River  in  the  early  part  «»f  this  century,  Predonia, 
in  New  York  State,  was  lighted  by  natural  gas  in  1824;  while 
immense  quantities  of  the  precious  fuel  were  at  a  later  period, 
and  before  its  great  value  had  become  recognized,  wasjt^jd  in  the 
oil  regions  of  Pennsylvania, 

Notwithstanding  these  facts,  no  one  suspected  that  there  lay, 
icealed  a  thousand  fo^t  deep  in  the  soil  of  Ohio  and  Indiana, 
ch  a  wonderful  source  (if  power  iis  has  Ijeen  discovere4.  Thoee 
who  first  sought  for  it  were  desigmited  by  the  usual  and  familiar 
ftp]  "  '  »ns  of  fools  and  cranks,  just  as  tJie  originators  of  the 
ti  ,  the  telegraph,  the  locomotive,  and  the  stream-engine 

bad  been  before  them.    Recent  ovent^^  have  proveiJ  the  wisdom 
of  the  pioneers  in  the  new  field,  and  now  portions  of  O'  ,1 

Indiana  are  famous  the  world  over  a«  reservoirs  of  that  w  l1 

product  of  Nature's  laboi*atory,  natural  gaa« 

The  excitement  which  followed  the  announcement  of  the  dis- 
covery of  natural  gas  at  Findlay,  Ohio,  was  like  that  following 
the  discovery  of  gold  in  California— with  this  exception,  that 
whereas  the  gold-fields  were  to  l>e  sought  for  in  a  far-away  coun» 
try,  tlie  gas  was  to  be  had  at  our  very  d*x>rs.  Tlie  earth  hatl  but 
to  be  I  ^xl  a  few  hundred  or  a  thousand  fwt,  ami  there  was 

the  8(4  it  of  a  gold-mine;  at  k^ast,  so  it  wa^  imagined,  and, 

with  this  idea  firmly  implanted,  ©very  little  town  within  a  railius 
ofalj      '  '"  ^ieraway,det^inui6d 

to  im\  ^  I   ^        rice  haa  demonatmted 

that  the  thing  can  not  be  had  for  the  aaking  in  every  locality* 
It  hm  been  ahown  that  only  where  certain  conditions  of  the  rocky 
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strata  of  the  earth  exist,  is  the  gas  likely  to  be  present  in  an; 
quantity ;  and  that  outside  of  where  these  conditions  obtain  it  i 
useless  to  expend  money  in  sinking  wells. 

The  busy  operations  thus  inaugurated  were  watched  by  sciei 
tific  men  with  great  interest.  A  new  horizon  for  the  gas  wa 
the  point  which  especially  attracted  their  attention,  for  the  fa< 
came  from  a  stratum  far  below  those  belts  which  had  in  Pern 
sylvania  and  Virginia  produced  the  gas  and  oiL  Besides,  t 
the  geologist  was  promised  an  opportomity  of  increasing  hi 
knowledge  of  the  arrangement  of  certain  strata  beneath  the  soi 
face,  whose  course  at  the  surface  had  long  been  known.  Th 
geologist  knew  that,  even  when  the  attempt  to  secure  gas  was  m 
availing  there  was  a  possibility  of  the  dry  well  revealing  to  hii 
a  new  chapter  in  the  story  of  the  rocks. 

The  practical  man,  for  his  part,  looked  upon  the  new  fu< 
with  an  eye  to  its  utilization.  By  lessening  the  cost  of  produi 
tion,  it  increased  his  profits,  if  indeed  increased  competition  di 
not  keep  the  price  down  in  proportion.  A  dry  well  was  t 
these  men  a  calamity,  for  it  brought  them  in  nothing  for  thei 
outlay. 

With  a  third  class  the  new  fever  oi)ened  up  a  field  of  speculi 
tion,  of  which  they  were  not  slow  to  avail  themselves.  Theorist 
are  ever  ready  to  thrust  upon  a  patient  world  their  views,  eve 
though  the  chances  of  formulating  a  correct  theory  are  smal 
The  origin  of  the  gas  has,  therefore,  formed  a  fruitful  source  c 
speculation  with  these  persons.  Some  of  the  causes  assigned  ai 
so  supremely  ridiculous  as  to  deserve  notice  as  psychological  cur 
osities.  Two  or  three  of  these  crude  theories  will  occupy  but 
few  moments. 

One  writer  asks  whether  it  is  safe  to  bore  the  earth  too  mucl 
He  assumes  the  earth  to  be  a  hollow  sphere  filled  with  a  gaseou 
substance  called  by  us  natural  gas,  and  he  thinks  that  tappin 
these  reservoirs  will  cause  disastrous  explosions,  resulting  froi 
the  lighted  gas  coming  in  contact  with  that  which  is  escaping 
Earthquakes,  he  says,  are  probably  caused  by  vacuums  create 
by  the  outflowing  gas.  He  compares  the  earth  to  a  balloon  floate 
and  kept  distended  by  the  gas  in  the  interior,  which,  if  exhausts 
will  cause  the  crust  to  collapse,  affect  the  motion  of  the  earth  i 
its  orbit,  cause  it  to  lose  its  place  among  the  heavenly  bodies,  an 
fall  in  pieces.  He  thinks  man  is  too  inquisitive;  he  wants  t 
peer  into  the  earth  too  far.  But  let  him  beware.  Children  shoul 
not  be  allowed  to  handle  explosives,  nor  should  ignorant  ma 
meddle  with  natural  gas.  "  Let  the  matter  be  fully  investigate 
by  able.  God-fearing  men — ^men  who  believe  in  the  Bible  as  we! 
as  geology  '^— and  all  may  yet  be  welL 

Another  writer  thinks  that  boring  should  be  prohibited  h 
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.    He^  too,  thinks  there  Is  *         "         \plo* 

tmm  another  cause.     Fur,  crnze 

\  China  two  centuries  ago  ?    Were  not  wellg  bored  in  great 
5rs»  and  waa  not  th  ing  gas  iguitocl  ?    ^  h  «o, 

indae<l»  that  finally  one  h  -  1  suckiiJ  down  tho  lume 

of  a  smaller  one  into  its  own  aperture^  and  a  violent  ejcplosion 
ensoad  which  destroy cni  thousands  of  people,  A  similar  catas- 
trophe he  considers  imnunent  in  Ohio  and  Indiana.  Should  such 
a  disast^i^r  occur,  **  tho  country  along  the  gas-holt  from  Toledo 
through  Ohio,  Indiana,  and  Kentucky  will  be  rippixl  up  to  the 
depth  of  twelve  or  Qftoon  hundred  feet,  and  flopped  ovi«r  like  a 

icake,  leaving  a  chasm  through  which  tht*>  waters  of  I 
come  howling  down,  filling  the  Ohio  and  MiiSiiiasippi   v  ....  ^    , 
and  blotting  them  out  forever  "  I    Prompt  action  should  be  taken. 
Theft  !    should  call  a  special  session  of  tJie   ^ 

and  til  dent  a  spcH^nal  session  of  Congress,  to  ei  « 

protect  the  nation  against  "  destruction  from  natural  gas/' 

Another*  calle*!   an  i  \  '  k,'ono  wild  over  his 

ignorance  in  regard  to  tl  iit — wonls  in  every- 

body's mouth— miys  that  probably  tho  '*  so-called  Trenton  lime- 
stone is  nothing  but  an  incident  found  about  already  successful 
gas*wells.  It  probably  came  out  of  the  rift  the  same  as  other 
materialB.  It  is  found  in  the  Colorado  mines,  and  is  called  by  the 
iners  bastard  quartz  'M    Such  geological  knowledge  requires  no 

iment. 

Still  another  theorist  has  investigated  the  gas-wells  with  tele- 
phones and  delicate  thermometers,  aud  ho  announces  stiirtling 
discoveries.  He  distinguished  sounds  like  the  boiling  of  rocks, 
and  *  I  that  a  mile  and  a  half  or  so  beneath  Findlay  the 

tempt  J  1  the  earth  is  3,5iK»^  This  scientist  says  an  immtMiso 

cavity  exists  under  Findlay,  and  that  here  the  gas  is  stored ;  that 
ar    '    *    *         "     '  '   '  is  a  mass  of  ro     '  't- 

iijL;  _  4  into  the  rockv  >t 

cavern  and  thinning  iU  Eventually  the  flames  will  reach  the 
gaii^a  *        '*  losion  will  ensue,  and  Findlay  and  its  neighbor- 

liood  V  II  skyward  in  an  instant.    Such  are  some  of  the 

theories  gravely  propounded  in  respect  to  this  new  fuel  The 
«ffoGts  of  the  use  of  the  fuel  are  almost  as  wonderful  as  the  theo* 
riea  of  its  origin. 

In  the  year  1884  the  town  of  Findlay,  Ohio,  had  a  p<  i 

af  about  4,500,    In  the  spring  of  that  year  Dr.  Charles  O^ 
who  had  for  years  been  a  firm  believer  in  the  existence  of  qv 
tiesofnat  ut  the  town, induced  some  fr- 

join  him  ii.  -  ..  .  ..^  .,  .  .,.  orapany  toboreforgas.  Vi  Jik  w*v:^ 
not  begun  until  near  tho  end  of  October,  but  in  the  course  of  time 
a  well  was  sunk  to  a  depth  of  1,09^  feek    At  this  depth  a  reaer- 
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voir  of  gas  was  tapped,  the  like  of  wMcli  had  not  been  dream< 
of  before.  A  new  era  had  opened  for  Pindlay.  The  blaze  fro 
the  lighted  stand-pipe  shot  up  twenty  or  thirty  feet  in  the  ai 
The  light  could  be  seen  twenty-five  or  thirty  miles  away  in  a 
directions.  The  amount  of  gas  given  oflE  daily  was  estimated 
about  250,000  cubic  feet.  People  flocked  from  far  and  near  to  b 
the  wonderful  sight.  Other  wells  were,  of  course,  immediate 
begun,  the  most  of  them  being  successful.  In  December,  V^ 
the  largest  well  of  the  field  was  drilled  in,  and  from  a  depth 
1,144  feet  came  the  gas  of  the  great  Earg  well.  The  roar  of  tl 
could  be  heard  two  or  three  miles,  while  its  light  was  visil 
thirty-five  or  forty  miles  on  all  sides.  Its  flow  was  estimate 
over  12,000,000  cubic  feet  i)er  day.  It  has  proved  to  be  Findlaj 
standing  advertisement,  and  it  has  been  a  sign  which  says 
many,  "  Natural  gas  has  come  to  stay." 

The  town  began  to  grow  as  soon  as  the  first  well  had  proved 
success.  From  4,500,  in  1884,  it  had  grown  to  6,000  in  Januai 
1886.  In  the  spring  of  1887  a  si)eculative  fever  broke  out,  whi< 
affected  the  whole  State.  From  a  town  originally  four  squa 
miles  in  extent,  Findlay  has  grown  to  twenty-four  square  mil 
area.  From  a  population  of  6,000,  in  1886,  ijb  had  grown  to  10,0 
in  the  spring  of  1887.  In  September  of  the  same  year  the  popnl 
tion  was  estimated  at  from  13,000  to  18,000,  and  at  that  time 
was  calculated  its  people  would  number  30,000  in  the  early  pa 
of  1888.  The  value  of  real  estate  rose  rapidly ;  two,  three,  ev< 
five  times  its  previous  value  was  given  for  land.  Farms  whi( 
had  been  held  at  $100  per  acre  changed  hands  at  $300  per  acre  ai 
over.  These  acres  were  divided  into  lots,  and  greedily  bought  1 
speculators  at  so  much  per  foot.  Real  estate  to  the  value  of  ov 
$300,000  has  changed  hands  in  a  single  day. 

This  speculative  fever  caused  a  wonderful  activity  while 
lasted.  The  offer  of  plots  of  groimd  and  of  free  gas  brought  i 
influx  of  manufactories  of  all  kinds.  Seven  hundred  houses  we 
built  during  the  first  half  of  1887,  and  as  many  more  were  und< 
contract  to  be  finished  before  the  end  of  the  year.  Glass-fact 
ries,  rolling-mills,  iron  and  steel  works,  furniture-factories,  brie! 
yards,  lime-kilns,  and  many  other  branches  of  trade,  have  b« 
successfully  established.  The  gas  company,  which  had  previous" 
to  the  new  discovery  supplied  the  town  with  artificial  gas,  securi 
numerous  wells  of  their  own,  among  them  the  Earg  well,  ai 
establislied  a  new  scale  of  prices.  But  the  citizens  complains 
about  the  rates,  succeeded  in  inducing  the  Legislature  to  alio 
them  to  issue  bonds  for  $60,000  to  supply  their  own  gas,  and  80( 
so  reduced  the  price  that  the  gas  company  sold  out  to  the  dt 
The  rates  had  then  been  cut  to  only  fifteen  oenti  %  month  t 
either  a  oookLng  or  a  heating  stove;  it  iB  now  slsled  tobe  fti 


ishe«l  free  of  cost  to  the  citixens  {tfide  circular  af  the  Chamber 
of  Commerce). 

No  84:>oner  ha*!  Findlay  addtxl  naturiU  gns  to  her  attractive 
fc»attiroe  thau  every  town  in  the  vicinity  fleU^rmined  to  seek  for 
the  fueh  The  soil  of  Ohio  and  Indiana  has  been  borecl  full  of 
holes  in  this  setirch.  Many  places  ha%^e  been  sTicce«ftfulp  more 
hare  failed;  for^  aa  Dr.  Orton  says:  *  *'  Every  county  in  the  west- 
ern half  of  Ohio,  without  exception,  has  already  drilltHi  one  or 
morc»  wells  to  the  Trenton  liraestonH,  or  at  least  lu%s  nmde  a  vigor- 
ous anrl  determined  effort  to  reach  the  new  source  of  light  and 
heat  Many  cx)untie»  outside  this  limit  have  spent  and  are  still 
81M*ndin4r  *  ^         *     same  search.    Even  small  grillages, 

that  ha V'  -mselves  too  jKior  to  provide  such 

fundamental  requirements  of  comfortable  living  as  sidew^s, 
roet-lamp«,  and  i^ravoled  roadways^  find  no  trouble  in  raising 
oney  enough  to  drill  two  thousand  feet,  or  more,  into  the  under- 
lying rocks,  in  search  for  natural  gas.  When  such  towns  attain 
any  pronounced  success  in  their  drilling,  they  are  sometimts  tarn* 
pornrrty  onibarrassed  thereby,  as  there  are,  in  many  caM8»  no 
ii  inhed  in  them  to  which  a  large  flow  of  gas  can  b<» 

The  amount  of  ga>s  given  oflF  from  the  numerous  successful 
wells  in  the  now  fields  in  Ohio  and  Indiana  is  incredible*  FincUay 
itself  is  estimated  ti>  possess  a  supply  of  (X),00(>,0CK»  cubic  feet  per 
day.  Bow^ling  Green  has  several  wells  which  yield  over  1K)0/KX) 
cubic  foot  i>er  day.  Muncie,  Inrliana,  with  seven  wells^  is  calcu- 
lated to  have  G,0(X),OyO  cubic  feet  a  day.  NoblesnUe  has  one  well 
yielding  about  2,000,0*X)  cubic  feet,  and  so  on  for  a  long  list 
r    '    •  "  /  at  least  loo,o<Hi  '       r.»ot  ,i  day  would  bo  the  yield 

iM  lis  which  are  n*      ^  i  vo  in  this  territory. 

Where  all  this  is  ooeurringi  it  is  a  matter  of  vital  importance 
to  ascertiiin  whet^        '  '    will  be  a  lasting  one.    There  is 

little  doubt  but  1 1  1  force,  and,  when  once  exhausted^ 

it  must  rapidly  be,  there  will  be  no  new  supply.  Yet  the  waste 
which  goes  on  is  simply  appalling.  Some  of  the  wells  bnmetl  for 
months  before  they  were  controlled  or  utilized^  Almo«it  every 
new  well,  wherever  found,  is  lighte<l  and  allowed  to  burn  at  the 
rate  of  from  m\(n}0  to  ♦^,000,()(H)  cubic  feet  per  day,  often  for 
WQftks.  It  is  stated  t  that  for  several  months  of  1880  no  less  than 
]  -  >  cubic  r  t»j  were  burned  in  or  about  Findlay  every 

ti,.,.  .he  Karg  ,  .,  ...one,  it  is  estimated, cause<t  a  Ions  to  the 
field  of  i50,<XK),000  cubic  feet  of  this  precious  fueh  Now,  it  ia 
true,  there  is  less  of  this  wanton  waste  going  on.  Owners  of  wells 
and  othi>r»  who  are  interested  have  come  to  Boe  the  importance 
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of  husbanding  this  valuable  product^  and  there  is  less  and  less 
waste  every  day.  Indeed,  it  behooves  all  to  be  careful,  for,  with 
the  exhaustion  of  the  gas,  the  improvements,  the  factories,  the 
towns  themselves  will  vanish. 


PLANTS  IN  WITCHCRAFT.* 

By  T.  F.  TmSELTON  DYES. 

THE  vast  proportions  which  the  great  witchcraft  movement 
assumed  in  by-gone  years  explains  the  magic  properties  which 
we  find  ascribed  to  so  many  plants  in  most  countries.  In  the  ne- 
farious trade  carried  on  by  the  representatives  of  this  cruel  system 
of  sorcery  certain  plants  were  largely  employed  for  working  mar- 
vels, hence  the  mystic  character  which  they  have  ever  since  re- 
tained. It  was  necessary,  however,  that  these  should  be  plucked 
at  certain  phases  of  the  moon  or  seasons  of  the  year,  or  from  some 
spot  where  the  sun  was  supposed  not  to  have  shone  on  it.t  Hence 
Shakesi)eare  makes  one  of  his  witches  speak  of  "root  of  hemlock 
digged  i'  the  dark,"  and  of  "  slips  of  yew  slivered  in  the  moon's 
eclipse,"  a  practice  which  was  long  kept  up.  The  plants^  too, 
which  formed  the  witches'  pharmacopoeia,  were  generally  selected 
either  from  their  legendary  associations  or  by  reason  of  their  poi- 
sonous and  soporific  qualities.  Thus,  two  of  those  most  frequently 
used  as  ingredients  in  the  mystic  caldron  were  the  vervain  and 
the  rue,  these  plants  having  been  specially  credited  with  super- 
natural virtues.  The  former  probably  derived  its  notoriety  from 
the  fact  of  its  being  sacred  to  Thor,  an  honor  which  marked  it 
out,  like  other  lightning  plants,  as  peculiarly  adapted  for  occult 
uses.  It  was,  moreover,  among  the  sacred  plants  of  the  Druids, 
and  was  only  gathered  by  them,  "  when  the  dog-star  arose,  from 
unsunned  spots."  At  the  same  time,  it  is  noteworthy  that  many 
of  the  plants  which  were  in  repute  with  witches  for  working  their 
marvels  were  reckoned  as  counter-charms,  a  fact  which  is  not 
surprising,  as  materials  used  by  wizards  and  others  for  magical 
purposes  have  generally  been  regarded  as  equally  efficacious  if 
employed  against  their  charms  and  spells.^  Although  vervain, 
therefore,  as  the  *'  enchanters'  plant,"  was  gathered  by  witches  to 
do  mischief  in  their  incantations,  yet,  as  Aubrey  says,  it  "hinders 
witches  from  their  will,"  a  circumstance  to  which  Drayton  farther 
refers  when  he  speaks  of  the  vervain  as  "  'gainst  witchcraft  much 
avayling."  Rue,  likewise,  which  entered  so  largely  into  magic 
rites,  was  once  much  in  request  as  an  antidote  against  such  pno* 

*  From  "  The  Folk-Lore  of  PUnts,"  in  the  prem  of  D.  Appkloa  k  Ook 
t  See  Moncore  Conway's  *'  Demonologj  «nd  DerO-LoKt^**  1880^  i|  SM. 
X  See  Friend*8  "Flower-Lore,*'  U,  629,  680. 
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ices  \  and  nowadajrup  when  worn  on  tho  person  in  conjunction  with 
jrimony,  maiden-hair^  bnjom-struw,  m\d  ground-ivy,  it  is  said  in 
the  Tyrol  to  confer  fine  vision^  and  to  iK>int  out  the  presenc©  of 
witches. 

It  is  still  an  tmdecided  question  as  to  why  ruo  should  out  of  all 
oilier  plants  have  gained  its  wide-sproad  reputation  with  witches, 
hut  M.  Maury  supposes  that  it  was  on  account  of  itd  Ixnug  a  nar- 
cotic and  causing  hallucinations  At  any  rate,  it  seoius  to  have 
juired  at  an  early  period  in  England  a  supers  i  *©, 

(or»  as  Mr,  Conway  says/  **  wcj  find  the  missis*  ,  ug 

holy  water  from  brushes  roa<lo  of  it,  whence  it  was  called  'herb 
of  grace/  *' 

Respecting  tho  rendescvous  of  witches,  it  may  bo  notod  that  they 
very  frequently  resorted  to  hills  and  mountains,  thulr  meetings 
taking  place  *^on  the  mead,  on  the  Oak  sward,  under  the  lime, 
under  the  oak,  at  the  pear-tree."  Thus  the  fairy  rings  which  are 
often  to  be  met  with  on  the  Sussex  downs  are  known  as  liag-tracks,t 
from  the  belief  that  **  they  are  caused  by  hags  and  witchus,  who 
dance  there  at  midnight." |  Their  love  for  sequestered  and  ro- 
mantic localit  ics  is  widely  illustrated  on  tlie  Continent,  instances 
of  which  have  been  collecttxl  together  by  Orimm,  who  remarks 
how  **  the  fame  of  particular  witch-mountaina  extends  over  wide 
Vk  s."    According  t4>  a  ti-adition  current  in  Friesland,^"  no 

TIN  _  .„.  ..  ii  to  be  found  at  home  on  a  Friday,  biH^auso  on  that  day 
they  hold  their  meetings  tmd  have  dances  on  a  barren  heatli," 
Occ«  '  \  tCM),  t1         ^    \v  a  strong  predilection  for  certain 

treen,         _  roach  w*  uight*time  draws  near  is  conaidored 

highly  dangerous.  The  Judas-tree  {CtrcU  siliquaairum)  waft  on© 
of  their  favorite  retreats,  perhaps  <  *      "  ^  '-ionary 

association  with  the  aposila    The  ^     .  ^  their 

tryst  under  a  walnut-tree  near  Benevento,)  and  at  Bologna  the  peas- 

rr^-*^ .  11  how  these  evil  workers  bold  a  i  -^     -^ *  ■  -  *   -r^ith 

'  t  J  1  ut4roos  on  St  John's  Eve.   Thu  ^  iit 

under  whoso  bnui<lic«  witches  are  fond  of  lurking,  and  on  ihis 
acct^unt  caution  must  be  taken  not  to  tamper  with  it  after  dark*^ 
Again,  in  the  Netliorlands,  expt<rienced  shepherds  tktv  careful  not 
to  let  their  flocks  fiMiMl  after  ssun^et,  for  there  are  wicked  elves  that 
prepare  poison  in  certain  plzmts — nightwort  being  one  of  these. 
Nor  does  any  man  dare  to  sleep  in  a  meadow  or  pasture  after  sun- 
eel,  for,  as  the  shepherds  say,  he  would  have  eveiytlilng  to  fear» 


r  and  0*r{l-Lcm!,*'  U,  834. 

I  Orinsi't  ♦  gy/*  III,  Hi»«, 

*  Bee  Tboipe  ■     iioruicm  ii/thoiogj,**  yi,  Wl* 
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A  Tyrolese  legend*  relates  how  a  boy  who  had  climbed  a  tre 
"overlooked  the  ghastly  doings  of  certain  witches  beneath  it 
boughs.  They  tore  in  pieces  the  corpse  of  a  woman,  and  threi 
the  portions  in  the  air.  The  boy  caught  one,  and  kept  it  by  him 
but  the  witches,  on  counting  the  pieces,  found  that  one  was  mist 
ing,  and  so  replaced  it  by  a  scrap  of  ^der-wood,  when  instantl; 
the  dead  came  to  life  again.'^ 

Similarly,  also,  they  had  their  favorite  flowers,  one  having  beei 
the  foxglove,  nicknamed  "  witches'  bells/'  from  their  decoratin] 
their  fingers  with  its  blossoms ;  while  in  some  localities  the  har€ 
bell  is  designated  the  "witches'  thimble."  On  the  other  hand 
flowers  of  a  yellow  or  greenish  hue  were  distasteful  to  them.t 

In  the  witchcraft  movement  it  would  seem  that  certain  plant 
were  in  requisition  for  particular  purposes,  these  workers  of  dark 
ness  having  utilized  thei  properties  of  herbs  to  special  ends.  1 
plant  was  not  indiscriminately  selected,  but  on  account  of  pofi 
sessing  some  virtue  as  to  render  it  suitable  for  any  design  tha 
the  witches  might  have  in  view.  Considering,  too,  how  multi 
tudinous  and  varied  were  their  actions,  they  had  constant  need  o 
applying  to  the  vegetable  world  for  materials  with  which  t 
carry  out  their  plans.  But  foremost  among  their  requirement 
was  the  power  of  locomotion  wherewith  to  enable  them,  wit] 
supernatural  rapidity,  to  travel  from  one  locality  to  another.  Ac 
cordingly,  one  of  their  most  favorite  vehicles  was  a  besom  o 
broom,  an  implement  which,  it  has  been  suggested,  from  its  bein^ 
a  type  of  the  winds,  is  an  appropriate  utensil  "  in  the  hands  o 
the  witches,  who  are  wind-makers  and  workers  in  that  element." 
According  to  the  "Asiatic  Register  "  for  1801,  the  Eastern  as  wel 
as  the  European  witches  "practice  their  si)ells  by  dancing  a 
midnight,  and  the  principal  instrument  they  use  on  such  occa 
sions  is  a  broom."  Hence,  in  Hamburg,  sailors,  after  long  toilinj 
against  a  contrary  wind,  on  meeting  another  ship  sailing  in  ai 
opposite  direction,  throw  an  old  broom  before  the  vessel,  believ 
ing  thereby  to  reverse  the  wind.*  As,  too,  in  the  case  of  vervai] 
and  rue,  the  besom,  although  dearly  loved  by  witches,  is  stil 
extensively  used  as  a  counter-charm  against  their  machinationsr- 
it  being  a  well-known  belief  both  in  England  and  Germany  tha 
no  individual  of  this  stamp  can  step  over  a  besom  laid  insid 
the  threshold.  Hence,  also,  in  Westphalia,  at  Shrovetide,  whit 
besoms  with  white  handles  are  tied  to  the  cows'  horns ;  and,  ii 
the  rites  connected  with  the  midsummer  fires  kept  up  in  differen 
parts  of  the  country,  the  besom  holds  a  prominent  place.    In  Bo 

«  See  FoIkaM'8  *<  Plant  Lore,  Legendfl,  and  Lyrics,**  p.  209.  f  Ibid^  p.  104. 

X  See  Kelly's  '*  Ind<KEaropean  Folk-Lore,'*  pp.  226-887. 
«  See  Hardwick's  •*  Traditions,  Saperstttloiii,  and  FoIUac^"*  p.  IIT;  iIm 
'^Teatonio  Mythology,**  1888,  iiS,  1088. 
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lOitua,  lor  instance,  the  youn.;  inori  C(»lleet  for  sn:  '     '    "  :» 

hand  as  many  worn-out  brooms  hh  Way  can  Iji;  lu 

ThesOf  after  dipping  in  tar,  they  light — running  with  them  from 
one  bonfin3  to  another— and  when  burned  out  they  are  placed  in 
the  fieliU  as  charnus  against  blight,*  The  largt*  ragwort — known 
in  Ireland  as  the  "'  fairies'  horse '' — has  long  been  sought  for  by 
witche*!  when  taking  their  midnight  journeys.  Bums,  in  his 
**  Address  to  the  DeU/*  makes  hia  witches  *'  skim  the  muirs  and 
dizzy  crags  '*  on  **  rag-bred  nags "  with  **  wicked  speed/'  The 
same  legendary  belief  prevails  in  Cornwall,  in  connection  with 
the  Castle  Peak,  a  high  rock  to  the  south  i>f  the  Logan  sttmo* 
Here,  writes  Mr.  Hunt.f  "many  a  man  and  woman  too,  now 
quietly  sleeping  in  the  cliurchyard  of  St<  Levan,  would,  had  they 
the  power,  attest  to  have  seen  tho  witches  Hying  into  the  Castle 
Poak  on  nicx»idi^^1  '  U.  mounto<l  on  th«  stums  of   '  w^urt/* 

Among  othi5r  pi:  «d   for  a  similar  purpose  v.  ^^  bul* 

rush  and  reed,  in  connection  with  which  may  be  quoted  the  Irish 
le  of  the  rushes  and  cornstalks  that  **  turn  into  horses  the  mo- 
lent  you  bestride  them." J  In  Germany*  witches  were  said  to 
hay  for  transporting  themselves  through  the  air* 
When  engaged  in  their  various  occuimtions  they  often  consid* 
ered  it  expedient  to  escape  detection  by  iissuming  invisibility,  and 
for  this  object  sought  the  assistance  of  certain  plants,  such  as  the 
fem^sood.  In  Sweden,  hazel-nuts  were  supposed  to  have  the 
power  of  making  invisible,  and  it  may  1k»  rememlK»rcd  how,  in 
one  of  An<lorsen*«  stories,  the  elfin  princess  has  tlie  faculty  of 
Tanishing  at  will  by  putting  a  wand  in  hor  mouth, |  But  these 
worn  not  the  only  plant^s  8U|>jM)sed  to  confer  invisibility,  for  Ger* 
Til       ^    '   V  ■         '  ir-famed  ]u<:^    *  -4 

%v  ^      —  ly ;  and  by  t?  j.> 

trope  was  credited  with  a  similar  virtue,  but  which  Boccaccio,  in 
hia  humorous  tale  of  CaV     V      i  in  the"D'  ''        "      to 

the aoK^alled  stone:  "  Ht  is  a  stone  ^  ly 

\Hrtue  that  the  bearer  of  it  is  eiToctually  concoaled  from  the  sight 
of  all  present/*    Dante,  in  his  "  Inferno,'*  xxiv,  92,  further  allnd<j« 

to  it: 

^*  Amid  this  dread  ^^nboraAce  of  wo« 
Rao  ajikdd  spirits  woiged  witli  horrid  f€«r, 
Nor  hope  bad  thu j  of  erotica  wb«f«  to  bid«^ 
Or  heliotriype  to  cbmrm  tliein  oot  of  tI^w,** 

III  the  same  way,  the  agate  was  said  to  render  a  pernu  in* 

•  8n  Tfaoipe^i  "Kortbeni  Mnliikbii?,**  189S,  6L  SI,  U7. 
t  **  Fopiikr  Romjuicvi  of  ih«  Wm  of  KnfdAtiil,**  lStt»  pw  tS(X 
%  OHtnm'i  "  T««nonk  Mttliolojqr,*'  lii,  lOSI. 

•  Sm  Thorpe't  •*  NwrtbOT  Mythology/'  WI,  20S,  209. 
I  See  Ywdlc/f  "^Snpernstiitai  Id  aotiMBtie  rkOo^-  XWK  fp.  Ul,  lit. 
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visible,  and  to  ttim  the  swords  of  foes  against  themselves.^  The 
Swiss  peasants  affirm  that  the  Ascension-Day  wreaths  of  the 
amaranth  make  the  wearer  invisible,  and  in  the  Tyrol  the  mistle 
toe  is  credited  with  this  property. 

But  some  plants,  as  we  have  already  ix>inted  out,  were  cred- 
ited  with  the  magic  property  of  revealing  the  presence  of  witches 
and  of  exposing  them  engaged  in  the  pursuit  of  plying  their  ne- 
farious calling.  In  this  respect  the  St.  John's  wort  was  in  greal 
request,  and  hence  it  was  extensively  worn  as  an  amulet,  espe- 
cially in  Gtermany  on  St.  John's  Eve,  a  time  when  not  onlj 
witches  by  common  report  peopled  the  air,  but  evil  spirits  wan- 
dered  about  on  no  friendly  errand.  Thus  the  Italian  name  oi 
"devil-chaser,''  from  the  circumstance  of  its  scaring  away  the 
workers  of  darkness,  by  bringing  their  hidden  deeds  to  light 
This,  moreover,  accounts  for  the  custom  so  prevalent  in  most 
Euroi)ean  countries  of  decorating  doorways  and  windows  with  ita 
blossoms  on  St.  John's  Eve. 

But,  in  spite  of  plants  of  this  kind,  witches  somehow  or  othei 
contrived  to  escape  detection  by  the  employment  of  the  most  sub- 
tle charms  and  spells.  They  generally,  too,  took  the  precaution 
of  avoiding  such  plants  as  were  antagonistic  to  them,  displaying 
a  cuiming  ingenuity  in  most  of  their  designs  which  it  was  by  no 
means  easy  to  forestall.  Hence  in  the  composition  of  their  phil- 
ters and  potions  they  infused  the  juices  of  the  most  deadly  herbSj 
such  as  that  of  the  nightshade  or  monk's-hood ;  and  to  add  to  the 
potency  of  these  baleful  draughts  they  considered  it  necessary  to 
add  as  many  as  seven  or  nine  of  the  most  poisonous  plants  Uiey 
could  obtain,  such,  for  instance,  as  those  enumerated  by  one  oi 
the  witches  in  Ben  Jonson's  "  Masque  of  Queens,"  who  says : 

''  And  I  ha'  been  plucking  plantB  among 
Hemlock,  henbane,  adder's  tongne ; 
Nightshade,  moonwort,  libbard's  bane, 
And  twice,  by  the  dogs,  was  like  to  be  ta'en.** 

Another  plant  used  by  witches  in  their  incantations  was  the 
sea  or  horned  poppy,  known  in  mediaeval  times  as  Ficus  infer- 
ncdis  ;  hence  it  is  further  noticed  by  Ben  Jonson  in  the  "  Witches' 
Song": 

"  Yes,  I  have  brought  to  help  onr  vows, 
Horned  poppy,  cTpress-booghs, 
The  fig-tree  wild  that  grows  on  tombs, 
•And  juice  that  from  the  larch-tree  comes.*' 

Then,  of  course,  there  was  the  wondrous  moonwort  (JSolrifelbMMi 
aruC)^  which  was  doubly  valuable  from  its  mjrstio ' 

lee  JFIske,  <« Myths  and  Uythmakers,'*  p.  44;  also  Baili«4kNdA  •Oi 
idle  Aises,*'  1877,  p.  898. 
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Culjjepper*  telln  uu,  it  vn  '  '  to  opK^n  lorks  and  jios^t  ss 

bther  iniigic  virtueH*    The  di  li.irly  urmt«ltht' La^-tapt*r, 

wa»alj$o  in  requeBt,  and  the  honesty  {Lunariahiemii^)^**  in  sot' 
?rie»  excelling/*  was  o<iually  employed.  By  Scotch  witches  the 
roodbine  was  h  favorite  plant^f  who,  in  eSecting  magical  cures, 
paused  their  patients  nine  times  through  a  girth  or  garland  of 
green  woodbine. 

Again,  a  ]x)pular  meana  employed  by  witches  of  injuring  their 
iemi*>»  w»is  by  the  bryony.    Coles,  in  hi«  ''Art  of  Himpliiig/*  for 

itiuiee,  inforniii  u»  how  **  they  t^e  likewise  the  ruot8  of  man- 
iO^e,  according  to  itome,  or,  as  I  rather  jiuppoise,  ih&  roots  of 
briony,  which  .simple  folk  take  for  the  true  mandrake,  and  make 
thertHjf  an  ugly  image,  by  which  they  represent  the  person  an 
wliom    they   intend    to  oxorci&e  their  witchcraft*'     And  Lord 

*con,  speaking  of  the  mandrake,  *«ay«  :  "F  '  '  ire, 

iut  rart%  that  have  a  mossie  or  downy  r*    ^  iid 

have  a  numl>er  of  threads,  like  beardSp  M  mandrakes,  whereof 
witches  and  I  '  '  '  ^e,  giving  it  ilio  form 

i>f  a  fare  at  i  uoae  strings  to  make  a 

broad  beard  down  to  the  fixjt."    The  witchcraft  literature  of  the 

Bixtc     **     '  }     - -th  centuries  contains  numerous  allusions 

to  tJ  iv— a  eupergtition  immorUilIzeil  by  Shake- 

speare. The  mandrake,  from  its  i$uppo*;eti  mysterious  character, 
was  intimately  associated  i^nth  witches,  and  Ben  Jonson,  in  bis 
"  Masque  of  Queens,*'  makes  one  of  the  hags  who  Las  been  gath- 
ering this  plant  say : 

*^1  la«l  utghi  lay  all  alone 
Ota  the  ground,  ta  hear  the  nuuidndlct  grofln ; 
And  pluoked  Lim  up,  tiiough  bo  g^rew  full  low, 
And,  as  I  hud  done,  tbe  cuck  did  crow.** 

We  have  already  Incidentally  spoken  of  the  vervain,  St,  John^s 
rort,  elder,  and  me  as  antagonistic  to  witchcraft,  but  to  these 
ay  be  a<lde<i  many  other  well-known  plants,  such  as  the  juniper, 
listletoe,  and  blackthorn.     Indeod,  tlie  li.st  might  be  greatly  ex* 
ided — the  vegetable  kingdom  having  supplied  in  most  fmrts  of 
I  world  all  tint  lens  charms  '■  tvract  ti  ]«>s{gi]S 

tiieae  m.:  t   l>eings.    In    1      ,       i   the  litt      ^      pemel| 

horb-paris,  and  cyclamen  were  formerly  gathered  for  this  pur- 
and  the  ai      *        was  thought  to  b»'  ''  to 

itches.    The  Si  <»n  and  the  herb-U  ta- 

tion  of  averting  the  most  subtle  forms  of  witchcraft^  and  dill  and 

were  worn  as  talism* -  :.^  ^     ,  «  .  «^-     Holly  is  said  to  be 

itagonistic  to  witches.  dtsays,  **in  its  name 

*  Bcitlih  Qnlttl''         t  Bei  r«lkanl^  ^  FUat  Lon!,  IcfpmdM,  and  LjHiAr  P-  ^^ 
I  ^'Flata  hm,  Uffn^  mA  LqnK"  p.  tit. 
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they  see  but  another  form  of  the  word  '  holy/  and  its  thorny  foli- 
age and  blood-red  berries  are  suggestive  of  the  most  Christiai 
associations/^  Then  there  is  the  rowan-tree  or  mountain-ash 
which  has  long  been  considered  one  of  the  most  ix)werful  anti- 
dotes against  works  of  darkness  of  every  kind,  probably  from  Hi 
sacred  associations  with  the  worship  of  the  Druida  Hence  it  u 
much  valued  in  Scotland,  and  the  following  couplet,  of  whicli 
there  are  several  versions,  still  embodies  the  popular  faith : 

*' Rowan-tree  and  red  thread 
Pat  the  witches  to  their  q>eed.*' 

But  its  fame  has  not  been  confined  to  any  one  locality,  and  as  fax 
south  as  Cornwall  the  peasant,  when  he  suspects  that  his  cow  has 
been  ^'  overlooked,^'  twists  an  ashen  twig  round  its  horns.  Indeed, 
so  potent  is  the  ash  as  a  counter-charm  to  sorcery,  that  even  the 
smallest  twig  renders  their  actions  impotent ;  and  hence,  in  an  old 
ballad  entitled  ^'Laidley  Wood,*'  in  the  "Northumberland  Gar- 
land,'*  it  is  said : 

*^  The  spells  were  vain,  the  hag  returned 
To  the  queen  in  sorrowfol  mood, 
Crying  that  witches  have  no  power 
Where  there  is  row'n-tree  wood.** 

Hence  persons  carry  an  asheu  twig  in  their  pocket,  and  according 
to  a  Yorkshire  proverb — 

"  If  yonr  whipstioVs  made  of  row'n, 
You  may  ride  your  nag  through  any  town  " ; 

but,  on  the  other  hand,  "  Woe  to  the  lad  without  a  rowan-tree 
gall ! ''  Possessed  of  such  virtues,  it  is  not  surprising  that  the 
mystic  ash  should  have  been  held  in  the  highest  repute,  in  illus- 
tration of  which  we  find  many  an  amusing  anecdote.  Thus 
according  to  a  Herefordshire  tradition,  some  years  ago  two  hogs- 
heads full  of  money  were  concealed  in  an  underground  cellar 
belonging  to  the  Castle  of  Penyard,  where  they  were  kept  by 
supernatural  force.  A  farmer,  however,  made  up  his  mind  to  get 
them  out,  and  employed  for  the  purpose  twenty  steers  to  draw 
down  the  iron  door  of  the  vault.  On  the  door  being  slightly 
opened,  a  jackdaw  was  seen  sitting  on  one  of  the  casks,  but  the 
door  immediately  closed  with  a  bang — a  voice  being  heard  to  say : 
"  Had  it  not  heen 

For  your  quicken-tree  goad, 

And  your  yew-tree  pin. 
You  and  your  cattle 

Had  all  heen  drawn  in.'* 

Another  anecdote  current  in  Yorkshire  is  interestiiigy  ahowing 
how  fully  superstitions  of  this  kind  are  believed:*  ''A woman 
*  Henderson's  **  Folk-Lore  of  Nortbeni  Cmmdfli^**  189%  f.  IML 
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lately  in  my  Bhop,  and  iu  pulling  out  her  purse  brought  out 
Also  a  piece  of  tftick  a  few  iuches  long.  I  asked  her  why  aho  car* 
ried  that  in  hc<r  poc^kct.  *Oh/  «he  replied,  *  i  mu8i  Doi  lose  that, 
I  shall  be  done  for/  '  Why  i40  ?  *  I  ituiuired.  *  WtJl/  whe 
swerefl, '  I  i^arry  that  to  keep  off  the  witches ;  white  1  have  that 
out  me,  they  ♦  hurt  me/     On  my  adding  tl    '     '     <* 

&n?  no  witchei*  ii  ^  h,  she  instantly  replied :  *  Oh,  y>  o 

are  thirteen  at  this  very  time  in  the  town,  but  so  long  as  1  have 
my  rowan4rce  saf*?  in  my  pwkei  they  ran  not  hurt  me/** 

Occasionally  when  the  ilairy-niaid  churned  for  a  long  time 
without  makuig  butter,  8hu  would  »tir  the  cream  with  a  twig  of 
3untain-ash«  and  beat  the  cow  with  another,  thu.H  breaking  the 
_  ltch*8  spell.  But,  to  prevent  accidents  of  thi»  kind,  it  has  long 
been  customary  in  the  nf*rtheru  counties  to  make  the  chum-»taff 
of  ash.  For  tbe  same  reason  herd-boys  employ  an  atth-twig  for 
driving  cattle,  and  cjue  may  often  see  a  mountain-ash  growing 
near  a  house.  On  the  Continent  the  trc^  is  in  equal  repute,  and 
in  Norway  and  Denmark  rowan-branches  are  usually  put  over 
stable-doors  to  keep  out  witches,  a  similar  notion  prevailing  in 
G  No  tree,  p<ThHp¥«,  holds  such  a  prominent  place  in 

1ft  I  r-luro  as*  the  mountain-ash,  its  myntic  jxower  having 

9ly  failed  to  render  fruitless  the  evil  influence  of  the^e  enemies 
!  mankind* 
La^^tly,  to  counteract  the  s])ell  of  the  evil  eye,  from^  which 
many  innocent  persons  were  believed  to  suffer  in  the  witchcraft 
period,  many  flowers  have  been  in  requisition  amon^  the  numer- 
ous charms  usi^rl.  Th\is,  the  Russian  nuiideui*  ^^tili  hang  round 
the  stem  of  the  birch-tree  red  riVibon,  the  Brahmans  gather  rice, 
and  in  Italy  rue  is  in  demand.  The  SctJtch  iK»a*<antry  pluck  twigs 
of  the  ash,  the  Highland  women  the  groundsel,  and  the  German 
folk  wear  the  nidi«h.  In  early  times  the  ringwori  was  recoin* 
mended  by  A  pu  lei  us,  and  later  on  the  fern  was  reganled  as  a  pre- 
servative against  this  baneful  inlluence.  The  Chinese  put  faith 
in  the  garlic;  and,  in  short,  every  country  has  its  own  special 
plants.  It  would  seem,  tix>,  that  after  a  witch  was  dead  and 
btmiHl,  precautionary  mc^asures  were  taken  to  frustrate  her  lmne» 
ful  ill"  '■"  *        ia,  aspen  is  laid  on  a  witch's  grave, 

the  d'  1  pre\'ented  from  riding  abroad. 


Ths  first  mention  of  a  dknal  to  unite  die  ooeaas  waa  mad^— to  i 
tibillty — ^bj  an  old  Spanbh  liistorian,  P.  Aconta,  who  atld,  la  i 
bomaa  power  woald  be  jiufOdeot  to  cot  throngb  tbo  ftrontr  a 

da  whieh  God  hat  put  betweeu  the  two  oeeana of  m.. 

I  ha  added,  "  If  it  were  p^^^iMe.  it  wr>Q!r!  nppf^ir  to  li 
tho  Teas«»aac«  of  Flciiv^n  r  Um  ^mm^ukM^ 

In  bla  almigbtjr  will  aad  pr  ibt  ttmSSislhA  ' 


>  ita  iinpoa* 
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SKETCH  OF  JAMES  POLLARD  ESPY. 

METEOROLOGY  is  one  of  the  yoiingest  of  the  sciences.  Ma 
of  what  is  settled  and  systematized  has  been  developc 
within  the  memory  of  men  who  are  still  living.  The  contribi 
tions  of  Americans  to  research  in  this  branch  have  been  amoo 
the  most  important.  Among  the  earlier  labors  in  this  field  nor 
deserve  or  have  received  wider  recognition  than  those  of  Pro 
Espy.  He  may,  indeed,  be  regarded  with  justice  as  the  founder  < 
the  science  as  at  present  cultivated  in  relation  to  storm  prediction 

James  P.  Espy  was  bom  in  Westmoreland  County,  Pa.,  May  i 
1785,  and  died  in  Cincinnati,  Ohio,  January  24,  1860.  While  1 
was  still  an  infant  his  father  moved  to  the  Blue  Grass  region  c 
Kentucky ;  but,  on  finding  the  institution  of  slavery  antagonisti 
to  the  principles  inherited  from  his  Huguenot  ancestry,  he  n 
moved  after  a  few  years  to  the  Miami  Valley  in  Ohio.  One  of  hi 
daughters  had  in  the  mean  time  married  a  Kentuckian  of  Moui 
Sterling,  and  James,  remaining  with  this  sister  for  the  sake  of  th 
opportunity,  became,  at  eighteen  years  of  age,  a  student  in  Trai 
sylvania  University,  at  Lexington.  Here  he  was  visited  in  18C 
by  an  elder  brother,  who  was  engaged  in  the  practice  of  the  la^ 
in  Pennsylvania,  who  wrote  of  him :  "  I  met  my  brother  Jame 
whom  I  had  not  seen  since  he  was  an  infant.  I  found  him  at  tl 
university,  where  he  had  made  considerable  progress  in  the  dea 
languages  and  in  general  science.  He  shows  an  ardent  desire  fc 
knowledge,  and  promises  to  be  both  intelligent  and  usefuL*'  H 
was  graduated  in  1808,  and  went  to  Xenia,  Ohio,  where  he  taugl 
school  and  studied  law.  Of  this  part  of  his  career,  Mrs.  L.  1 
Morehead,  his  niece,  in  her  "  Few  Incidents  '*  *  of  his  life,  saj 
that "  his  love  for  teaching  amounted  to  enthusiasm,  and,  althoug 
he  completed  his  law  studies,  he  finally  abandoned  the  idea  c 
choosing  the  law  as  his  profession,  and  determined  to  follow  th 
bent  of  his  inclination,  and  become  a  conscientious  instructor  c 
youth."  To  his  latest  years  "  he  considered  this  a  noble  profei 
sion,  and  even  in  old  age  was  fond  of  drawing  out  young  studeni 
to  talk  over  their  lessons  with  him,  botli  hearing  them  and  askin 
them  questions."  Either  before  or  after  this — the  authorities  dii 
f er— he  filled  creditably  and  satisfactorily  the  position  of  principi 
of  the  academy  at  Cumberland,  Md.,  where  he  married  Miss  Mai 
garet  Pollard,  who  afterward  gave  him  her  full  sympathy  ed 
encouragement  in  his  meteorological  researches. 

In  1817  Mr.  Espy  became  a  teacher  in  the  classical  depvi 
of  the  Franklin  Institute,  a  position  in  which,  acootdiBc 

«  **  A  Few  Inddcnts  in  the  Life  of  Professor  James  P.  Espy,  I17  Ui  XI 
sad,"  Candnnati,  Bobert  Clarke  h  Co. 
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Prof,  A-  D,  Bacho,  ho  r  ^Tn  as  **on©  of  the  best 

dai^ciil  and  mathematical  in  i  Philadelphia,  which  at 

ihAt  day  numbi^red  Dr.  Wylio,  Mr.  Sanderson,  and  Mr.  Crawford 
|?T  ts  toai^hers.     Impressed  by  tho  n^searchea  and  writings  of 

ul  of  I>rinir*n  on  nH4ix»rology/*  Prof,  Ba^^he  continued,  in 
a  milogy  bi^foro  the  Regonts  of  the  Smithsonian  Institution,  **  Mr» 
Espy  bcfi^n  to  obsi^rvo  tho  phenomena  and  then  to  experiment 
on  the  facts  which  form  the  groundwork  of  the  science*  Aa  ho 
observed,  t»xpcrimi.inti»<I,  and  HtudiiHl,  Jiis*  enthusiasm  gn*w»  and 
hifl  desire  to  din-oto  himself  ^xcluKively  io  the  incn^4i.se  and  dif- 
fusion of  the  Bcience  finally  became  8o  strong  that  he  determinc^l 
to  give  up  his  school,  and  to  n^ly  for  the  mefins  of  in 

researches  upon  his  slender  stivings  and  the  gur  t- 

ures,  probably  the  most  original  which  have  ever  been  deliven*d 
on  thi«  subject.     T'      ^  '    ilvennl  befurv  tL     "       U* 

Un  Institute  of  P<        ,  *  h^wl  long  bc««n  ^  i* 

member,  and  where  he  met  kindred  spirits,  ready  to  discuss  the 
ptV  '  s  or  the  applications  of  science,  and  prepared  t  'i 
til  v.i  over  the  whole  horizon  of  physical  and  m»  il 

research.  As  chairman  of  the  Comrailtee  on  Mete<irology,  Mr, 
Espy  had  a  i:  "^  ^  nre  in  the  organization  of  the  complete  sys* 
tem  of  metc<  A  observations  carried  on  by  the   Institute^ 

under  the  auspiccn  and  within  the  limits  of  the  State  of  PennsyU 
vania,"  Mrs.  Morehead  quotes  fn*m  the  (R'count  of  a  friencl  who 
visited  him  in  Phihulelphia  a  de^^cription  of  Prof,  Espy*s  method 
of  pursuing  his  atmospheric  calculations,  which  necessarily  had 
to  l>e  carried  on  out  of  drx)rs.  The  high  fence  inclosing  the  snuiU 
yard  was  of  smooth  plank,  painted  white,  while  the  spat^e  inclosed 
was  filled  with  vessels  of  water  and  nnmerous  thernioiTieteni  for 
detormining  the  dew-point.  The  whiter  fence,  when  last  seen  by 
ihe  OAtrator,  was  so  coven*d  witli  figures  and  calculations  tliat 
fi'  ■  '  1 1  led  for  *     !    sum  (»i        '  ^'      '    ^"       *h 

th       ^  \vri>!  fir>t  in.*fl  in  hh  ,i 

^Journal  of  the  Franklin  Institute,'^  containing  discussions  of 
th       '  ""  ^'*miK^rature,  pressure,  and   t        *  '^    '        ir, 

aii  on  and  force  of  thf»  mnd,  ii  a 

attending  remarkable  storms  in   the  United  Stau^  and  on  the 

■"-    — Tt 


oc^  --^  "Mncent  to  the 

Atlantic  and  Quif  cooj*!    *' 

si[              ,  ,**  sjiys  Pro 

f.  Banhp. 

**n«  it  was  rh^vfth  f 

oil 

'%  ami  11 

d: 

.  ,  drf^'  ' 

t^ 

M 

Amei 

at 

prt*iirciii^,  uiiu 
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In  1840  Prof.  Espy,  by  invitation,  visited  England  for  the  pm 
pose  of  explaining  his  theory  of  storms  before  the  British  Assoc 
ation.  He  presented  it,  in  an  elaborate  paper,  in  September,  184! 
Prof.  Forbes  being  the  presiding  officer  of  the  meeting,  aft< 
which  it  was  subjected  to  a  lively  discussion,  in  which  some  ( 
the  most  eminent  British  scientific  men  of  the  day  took  part,  son 
sustaining  it,  and  some  presenting  objections  to  it.  He  af  terwai 
visited  Paris,  and  presented  a  conmiunication  to  the  Academy  ( 
Sciences.  The  committee  to  whom  the  commimication  was  p 
ferred,  consisting  of  MM.  Arago,  Pouillet,  and  Babinet,  at  tl 
conclusion  of  their  report,  admitted  that  the  memoir  "  contains 
great  number  of  well-observed  and  well-described  facts.  His  th< 
ory  in  the  present  state  of  science  alone  accoimts  for  the  phenon 
ena,  and  when  completed,  as  Mr.  Espy  intends,  by  the  study  c 
the  action  of  electricity  when  it  intervenes,  will  leave  nothing  t 
be  desired.  In  a  word,  for  physical  geography,  agriculture,  nav 
gation,  and  meteorology,  it  gives  us  new  explanations,  indicatioi 
useful  for  ulterior  researches,  and  redresses  many  accredite 
errors.  The  committee  expresses,  then,  the  wish  that  Mr.  Esp 
may  be  placed  by  the  Government  of  the  United  States  in  a  pos 
tion  to  continue  his  important  investigations,  and  to  complete  hi 
theory,  already  so  remarkable,  by  means  of  all  the  observation 
and  all  the  experiments  which  the  deductions  even  of  his  theor 
may  suggest  to  him  in  a  vast  country,  where  enlightened  men  ai 
not  wanting  to  science,  and  which  is,  besides,  the  homo  of  tlios 
fearful  storms.  The  work  of  Mr.  Espy  causes  us  to  feel  the  necei 
sity  of  undertaking  a  retrospective  examination  of  the  numerou 
documents  already  collected  in  Europe,  to  arrange  them,  an 
draw  from  them  deductions  which  they  can  furnish,  and  moi 
especially  at  the  present  period,  when  the  diluvial  rains  whic 
have  ravaged  the  southeast  of  France  have  directed  attention  t 
all  the  possible  causes  of  similar  phenomena.  Consequently,  th 
committee  proposes  to  the  Academy  to  give  its  approbation  to  th 
labors  of  Mr.  Espy,  and  to  solicit  him  to  continue  his  researche 
and  especially  to  try  to  ascertain  the  influence  which  electricit 
exerts  in  these  great  phenomena,  of  which  a  complete  theory  wi! 
be  one  of  the  most  precious  acquisitions  of  modem  science." 

This  report  was  incorporated  in  full  in  the  introduction  t 
"The  Philosophy  of  Storms** — "Dot  merely,'*  as  the  author  say 
with  characteristic  independence  of  opinion,  "  for  the  purpose  c 
showing  the  reader  that  I  have  the  highest  authority  on  my  sid 
— for  I  do  not  submit  to  authority  myself— but  to  exhibit  a  beav 
tiful  analysis  of  my  theory  by  three  of  the  most  distinjinushe 
philosophers  in  Europe.  As  a  matter  of  authority,  howerer, 
should  be  justified  in  bringing  forward  the  report  to  rebut  an 
thority.    It  had  been  sneeringly  said  bef oire  a  large  andienoflh  Ifl 
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"^lishotl  pTofei^OT,  that  I  had  failed  t<i  r<inrinrn  men  of 
]  the  truth  of  my  theory,  and  that  I  ba<l  ;.p(*raled  to 
the  p«3opie,  who  are  incapable  of  judging.  It  beeajne,  therefore, 
neceftftary  to  obtain  authority  against  authority/* 

The  origin  of  the  studies  upon  which  the  theory  of  stormn  U 
ha»iH\  iH  tra<?04l  in  the  opening  paragraph  of  the  "  Philosophy"  to 
the  result  daseribcHi  by  Dalton,  that  the  quantity  of  vapor  in 
wtnght»  exiitting  at  any  time  in  a  given  place,  could  be  deter- 
inccl  by  mean**  of  a  th-  t strand  a  tumbler  of  water  cold 

[lough  to  condensio  on  i'  i  ie  a  portion  of  the  vaiH>r  in  the 

air,  "  It  oocurred  to  me  at  once/'  Prof,  Eapy  uayg,  **  tbit  this  wa» 
tl     '  with  which  the  met-       '      ist  was  to  move  the  world,    I 

in  ely  commenced  th*  j   and  examinotion  of  atmo»* 

pheric  phenomena,  determined  to  diucover*  if  posaible,  what  con- 
nection there  is  between  rain  and  the  quantity  of  vafior  in  the 
atraoHphere.'*  I*rof.  Espy  prefaced  hiiJ  paper  in  the  British  Ajiao- 
ciation  by  Having  that  he  had  found,  by  examining  simultaneons 
oteervationji  in  the  midiile  of  KtormH  and  all  round  their  borderSp 
that  the  wind  blowsi  inward  on  all  »hlm  of  a  #«torm  toward  its  cen* 
tral  parts;  toward  a  f>oint  if  the  »torni  18  rotmd,  and  towanl  a 
line  if  the  ^torm  is  oblong,  extending  through  it^  longest  diame* 
ter.  The  theory  is,  in  brief,  that  every  atmospheric  disturbance 
begins  with  the  ascension  of  air  that  haH  been  rarefied  by  heat* 
The  rising  mass  dilates,  and,  as  ita  temperature  falls,  precipitates 
vapor  in  the  form  of  clouds.  Owing  to  the  liberation  of  the 
latent  heat,  the  dilatation  continues  with  the  rising  t  "  noist- 

ure  of  the  air  forming   tho  upwanl   current  is  pr  \y  ex- 

hausted. The  heavier  air  flows  in  beneath^  and,  finding  a  dimin* 
is'     '        sstiro  above  it,  rushei^  upward  with  '  g 

w  The  gre^it  quantity  of  aqueous  VII  i  r^ 

ing  this  atmospheric  disturbance  gives  rise  to  heavy  rains.  Much 
of  this  theory  still  holds  gootl ;  but  it  has  been  found  tliat  the 
motion  of  the  wind  in  storms  is  rotary. 

Besides  his  explanation  and  proofs  of  this  theorj%  Prof»  Ej^py 
presented  to  the  British  Association  a  paper  on  "  Four  Fluctua- 
tions of  the  Barometer/'  The  theory  was  more  fully  elabo- 
in  '*The  Philosophy  of  Storms,"  which  was  published  in 
large  octavo  volume  by  Little,  Brown  &  Co.,  Boston,  in 
1S41,  and  was  re-enforced  by  detailed  descriptions  of  a  large 
number  of  storms  occurring  on  the  land  and  the  ocean^  the 
cotirse  of  which  the  author  had  been  able  to  follow  and  study 
with  considerable  accuracy.    It  ahk?  contained  his  answers  to  the 

A  .    ,  d 

ineteorotogistiib  In  it,  furthermore^,  he  defended  his  theory  thai 
MoRiis  could  be  produced  by  largo  fktw  making  local  disturb- 
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ances  in  the  equilibrium  of  temperature,  whence  follow  ascend 
ing  currents,  cloud  and  rain.  He  spent  much  effort  in  trying  t< 
secure  an  experimental  demonstration  of  this  scheme,  and  mad« 
unsuccessful  petitions  to  Congress  and  the  Legislature  of  Penn 
sylvania  for  appropriations  to  enable  him  to  carry  them  out  01 
an  adequate  scale.  The  scheme  was  not  regarded  as  practicable 
and  he  became  the  object  of  some  ridicule  for  his  enthusiasm — 1( 
which  he  replied  in  his  book  with  the  self-possession  of  a  mai 
who  believes  to  the  full  in  his  purposes :  "  Gentlemen  have  mad« 
their  puns  on  this  project,  and  had  their  laugh :  and  I  am  son*} 
to  see,  by  letters  which  I  have  received,  that  my  friends  and  rela 
tions  at  a  distance  are  much  troubled  by  these  innocent  laughs 
but  let  them  be  consoled :  I  have  laughed  too,  well  knowing  thai 
those  who  laughed  the  most  heartily  would  be  most  willing  t( 
encourage  the  experiment  as  soon  as  they  discovered  they  hac 
nothing  to  laugh  at.  As  a  proof  that  I  was  right  in  this  antici 
pation,  I  may  be  permitted  to  say  that  I  have  latelj"  received  i 
letter  from  a  highly  distinguished  member  of  the  Americai 
Legislature,*  who  laughed  as  heartily  as  any  one  when  my  peti 
tion  was  presented  them,  containing  many  kind  expressions,  anc 
promising  me,  by  way  of  amends  for  his  levity,  to  avail  himsel 
of  the  earliest  opportimity  of  being  better  informed  on  the  sub 
ject  of  my  new  philosophy.  Such  conduct  as  this  is  all  I  want 
I  fear  not  the  strictest  scrutiny.**  The  same  confident  spirit  ii 
exhibited  in  his  letter  to  his  superior  in  the  War  Department 
suggesting  a  second  year  of  employment  in  the  official  study  o; 
storms,  and  which  is  given  in  fac-simile  on  the  following  page. 

In  1843  Prof.  Espy  was  given  a  position  in  the  War  De 
partment,  where  he  could  pursue  his  investigations  in  atmos 
pheric  currents  and  disturbances,  and  receive  reports  from  dis 
tant  points  of  observation.  He  instituted  a  service  of  daih 
weather  reports,  out  of  which  our  present  Signal-Service  systen 
has  grown ;  and,  on  the  basis  of  this  enterprise,  as  Mrs.  iloreheac 
relates  in  her  book.  Prof.  Henry  once  remarked  to  her  tha 
there  was  no  question  in  his  mind  that  "Prof.  Espy  shoul 
be  regarded  as  the  father  of  the  present  Signal  Service  of  tin 
United  States,  his  ^  Theory  of  Storms '  having  led  the  way  to  it 
establishment  and  present  success.*'  Prof.  Henry  added  that  th^ 
charts  now  used  in  the  service  were  identical  (with  some  modi 
fications)  with  those  that  the  "  Old  Storm  King  **  constructed  fo 
use  in  the  Meteorological  Bureau  of  tlie  War  Department  whei 
he  was  at  its  head.  A  similar  acknowledgment  was  made  b; 
General  Myer.  Prof.  Espy  was  for  several  years  a  regent  of  th 
Smithsonian  Institution,  and  was  brought  into  close  relations  an< 
friendship  with  Prof.  Henry.    On  the  occasion  of  Ills  death,  Prol 

«  Hon.  J.  J.  Crittenden. 
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pponouncod  1\  v  in  tlu^  Board  of  Ri'^ent«,  and  the 

Its  pa88ud  meniui     .       ulutioii«,  oiiu  of  which  dej^cribeii  him 
I  '^one  of  the  most  useful  and  zealous  of  the  mi^teorologista  co- 
Mi  the  I  ■      <?  labors  in  both  the  inereaae 


I  of  kii 


teorology  have  merited  the 


an 

highest  honors  of  science  at  home,  and  have  added  to  the  repu- 
tation of  our  eotii  '         'road.'* 

Prof.   Es*py  (i  i    many   lectures   in   the   towns^  cities, 

and  villageH  of  the  United  State^i,  explaining  hi£»  th«H)rieB  and  the 

tf^  ■•'•  '     f  \m  obdervatiouH.    These  efforts  vr  —^    -—'^stn], 

u  Tiling  to   Prof,  Bache,  by  their  ;icted 

more  attention  to  his  views  than  could  have  hwsn  obtained  in  any 


^t  ,1 


other  way.  "  He  soon  showed  remarkable  power  in  explaintag 
his  ideas.  His  simplicitj^  and  clearness  enabled  his  heArert  lo 
follow  him  without  too  great  effort,  and   the  earaeeinesB  wilH 

I  which  he  expressed  his  convictions  carried  them  away  in  fane 
of  his  theory/'    He  was  also  remarkably  successful  in  gainl 
the  sympathy  of  public  men,  and^  throii 
from  the  Government  continued  opportum  res^tthj 

and  the  comparison  of  observations.  His  reports  to  the  8argi»ii- 
General  of  the  Army,  to  Congress,  and  to  the  Se<'n»iary  of  thv 
Navy,  are  mentioned  as  among  his  latest  efforts  in  lliU  fliredicra. 
Prof.  Espy  is  charged  with  the  one  scientific  defect  that, 
with  his  deep  conviction  of  the  truth  of  his  theory,  -  '  '  *•  ^ca* 
thusiasm  it  fed  in  him,  h©  could  not  pass  beyond  a  •  mi 

in  its  development,  and  for  the  same  reasons  his 
often  unsafe.    He  was  not  prone  to  examine   t.»i  *    *- 
premises  and  conclusions,  but  considered  what  had  o 
passed  upon  by  his  judgment  as  finally  !.    **  Her 

did  not  make  that  impression  upon  c^  —   _mperam  .. 
men  of  science  to  which  they  were  entitled,  obtaining  more  crriil 
among  scholars  and  men  of  general  r*  in  our  county  IhiB 

among  scientific  men,  and  making  hv.  •   prof^reas  Mbrottd." 

But,  toward  the  close  of  his  life,  he  was  induced,  by  the  Secretory 
of  the  Smithsonian  Institution,  to  reexamine  t '  *i  of 

his  theories,  and  to  insert  in  his '*  Fourth  R^  ira* 

P  going  through  the  press,  an  account  of  his  most  mature  Tiewm. 
Prof.  Espy  thought  much  on  subjects  of  mrr  * 
philosophy,  and  after  his  death  his  relatives  in  ^  ,  ub- 

lished  his  short  **  Treatise  on  the  Will,'*  which  is  described 
embodying  some  original  and  striking  idca;^ 

Personally,  according  to  Prof.  Bache,  **  Prof.  E«py 
nently  social,  full  of  bonhomie  and  enthusiasm. 
into  a  glow  by  social  mental  action.    In  thi>  »"  ^'  ftw 

discussions  of  a  club  formed  for  promoting  p^ 

cially  for  scrutinizing  the  labors  of  its  meiub«^r»,  &ud  of  whkk 
Sears  C\  Walker,  Prof.  Henry,  Henry  D.  R^l^i  r^.  and  mvi^lf 
members,  Mr.  Espy  found  the  mental  si 
and  the  criticism  which  h< 
his  observations,  spf?culati< 

one  person  who  had  more  influence  upon  him  than  ai 
sides,  stimulating  him  to  i 


I 
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male  antn^oni**  ?     fn  the  t . 

^^^1 

dot  woman ^9  ( 

^^^1 

uM  nmn\4  in 

^^^H 

Where  )  - 

i^^H 

in^  tna; 

»^^^| 

ahf»\v    \' 

^'^^^1 

ih                                       :,y       " 

^^^1 

naya,  **Tb*  maitor; 

-^^H 

liJjN  acuLL  tomcd  hcf  In  yiddlngi  and 

£J>rTOn\<^    TABLK 


Hi 


it' 


I  fobaiifll&g  pnv 
0f  liar  ktiiitnndr  we 

•t(lf<rr  |>ubHclj  the  luk^u. 

]  ittiab   ihAt    «  •    m)uUI 

|lj  tlM  one  7hl 

MBft<.  Hllil 

It  nfom  hlmtelL    Now,  tmlei* 

utfTwl  Nnilf  In  UiU  refomiA- 

,  bUv  im^  ttO  biialfi0M  vriUi  lb«  fMoL    Su 

f  wum«a  has  done  M  well  a^  man  In  the 

we  of  ibo  ballol ;  ilie  liu  done  oo  bciier ; 


(U««.Uf    W  t     14  lit    ii 

ileitin:        ' 

groat 
rmb. 

and  II 

parity,  patriuU^ 


Man  baa  nd  HghA 
<|i  iMiMia  tiiAt  bo 
It  U>  ifltbhalfl  tli# 
^^  wj,  iiwt  woui* 
t  niij-ht    tn  »ttv  to 


I  pilon. 


Jqckuol 


CavTsxaa,  W.  T^  *Voi;*m£^  li^  la^ 


EDITOR'S  TABLE, 


IT  li  A  •omeiiliiit  mvlflncholj  thing  to 
rcl0<^el  tbaU  whilo  wo  bniro  a  mia- 
i«lrj^  of  truth  in  thf»  niun  wbci^  mth  ilb- 
pOMiiitialo  niiud*,  iir*i  applyinj?  tbrm* 
•vtve»  lu  di^n>vi*r  tht*  laws  of  naturo 
utd  tlie  tnit)  aucci*ftiiati  and  aflillatioo 
of  hUlorical  f>h<?nomeii8,  we  hato  alto  a 
ainiry  of  «rror  dovoted  to  opiK»Lng« 
by  one,  tho  concluiuofui  of  adtoc^ 
Tiiid  fcM  U  of  thoaa  to 

whom  I  at  ftd»e  aotl 

ineoni'ltmivu  rcit«utiiti;^*  VVij  ma/  quote, 
•i  an  exarif|t]t»  of  the  flrdt,  tlio  work  of 
A  mail  Hk<»  oor  vaJo^l  ooorrlbntor.  Dr. 
Andraw  D.  White,  who!«o  artidca  on 
**  DantQiiiaeal  PrMHiL»«>1nn  and  Insfuilty  ^' 
in  raottiit  numbum  of  thb  magiu^int?  havo 
atiraoied  mi  much  alt  mutton.  W«  ni- 
gral lo  Uara  to  qtiota  at  an  lUoitfatloil 
of  tba  i^oond  tli«  rocont  nttaraoooii  on 
tba  vary  Mm^  auhjcct,  of  a  man  who 
•tanda  to-day  in  what  but  Ititdjr  waa, 
(fterbapi,  lb«  nio«i  pro^^i^Mivt^  pulpit  of 
the  whole  counlrv,  that  of  tMruioolh 
Churcb.  Tho  R^if.  IH.  Lyman  Ahbc»lt 
li  a  man  of  1^m  fympaililt^  of  wide 
enltura,  and  of  nmrh  tno<leration  of 
ebaraotof  and  jodjirmenU  H«  is  a  man 
lo  whom  wi*  Jibould  have  T 
to  h>ok  for  •t-'i^dy  work  ir^ 
of  lo?iew»;  pariico- 

laii,  •  Tanlags*  frotttil 

bo  oocnpltM  aa  m^cttm&t  lo  one  v 
whateTer  bta  fimlta  and  ootaiitHciUYci, 


WAA  <»T6r  looking  loward  the  It^rbl,  and 
had  Iboroujifhij  r<M.HiDclled  biiuMtf  to 
tha  leading  t^^nota  of  mod^^n  acivnce, 
Itiatcad  of  tbia,  bowcror^  we  dnd  bim 
ni?<iifpting  to  tbe  fiillont  extent  the  doo- 
trine  uf  denjonlarnl  po'jn'^iiun,  and  do- 
fvuding  it  by  argumentu  of  tbti  luoal 
•fiphiatloal  cbarac'tQr,  Wbilo  tba  «x- 
Tresidfint  of  ComaU  ia  laborinK  to  bao- 
Ub  from  menV  mi  neb  the  Uat  veatijp^ 
of  belief  in  diabulio  a^rency,  the  aucecaa' 
or  of  liLH^obcr  It*  hatidlifi'^  tbe  devila  of 
aneteiit  narrath'6  with  ir  'omcM 

and  reaptHTt  d  uc  to  th«  rTi*  •  l  i  lo  |ioo» 

ae«alona  of  the  b  uman  race*   Let  a\  th#n, 
hrlody  ofamina  what  thU  prominent  dl* 
vine  baa  to  aay  on  the  topic  in  f}n<Mitioiu 
Dr.  Ablioit  finoounoca   tha  tbeorj 
that  '^ttvU  apirlta  axorelaa  an  inflncnoo 
over  mankind.**    He  oxplaina  later  thai 
by   *»i!i'U    kpiHta^  ba   tneana   ^Sliacm* 
bodied  f]itHU'';  and  add*  that  tbera  iA 
'^  Eiothlnji  nnnalnral  '*  lu  tlieir  exarcl^ 
ini;  the  aaina  kind  of  contro)  over  ofli 
tiiiit  masterful  rbarorter^  i-x^^n^liie  ofer 
othcra  of  weaker  wilK     Tbl«  hypotbi>» 
fia  lie  bolda  to  be  not  only  aeripturaL 
but    mora  rottaonant    than  any   otlia^ 
with  the  facta  of  ticicnea,     Charlea  J« 
uan,  of  rf^pnMvo  memory,  be  000« 
«   to  b.ivo  hern   a  mnn  poMAAMd* 
',,  ,  ..*    ■.'■,.   -■'■!■    'i',,.        -,   u,,**  ^    oor 
'■r,.    .r     I  I  .  ;u     i-'n  AbboU  la 
'•>  tliiftk,  **lJie  wbtapi«red  a«gw 
Bv«Mvii«  of  Ikfiil^likii  aoioristt,  watclUAg 
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for  our  fall  and  exnltant  if  they  can  ac- 
complish it"  This  view  invests  our  life 
with  ''  a  greater  seriousness  and  solem- 
nity than  we  are  wont  to  imagine ''  as 
attaching  to  it,  and  makes  us  realize 
how  important  it  is  "to  resist  the  first 
yielding  to  one  who  never  becomes  the 
possessor  of  a  human  soul  except  hy  it$ 
oton  gradual  and  tcluntary  eubjection 
to  his  hatful  de$potiimy 

We  have  italicized  the  last  few  words 
of  the  lost  sentence  for  an  obvious  rea- 
son. If  any  '^  human  soul ''  has  "  grad- 
ually and  voluntarily  subjected  itself*'  to 
evil  passions,  what  need  ih  there  to  call 
in  the  hypothesis  of  diabolic  agency  to 
account  for  even  the  worst  acts  of  which 
the  man  may  be  guilty  f  What  says  an 
apostle?  ^*  Every  man  is  tempted  when 
he  is  drawn  away  of  his  own  lust  and 
enticed/*  The  logicid  law  of  parsimony 
forbids  us  to  suppose  anything  beyond 
this.  What  lusts  are,  we  know ;  what 
devils  are,  we  know  not,  nor  have  we 
any  means  even  of  certif^'ing  ourselves 
in  regard  to  their  existence.  Why,  tlien, 
frame  hypotheses  beyond  all  need  for 
thetnf  Moral  and  physical  qualities, 
there  is  reason  to  believe,  are  inherited. 
Will  Dr.  Lyman  Abbott,  standing  in 
Plymouth  pulpit,  say :  **  No,  it  is  a  fam- 
ily devil  that  is  inherited ;  the  fiend  that 
tormented  the  father  pursues  the  son 
and  the  grandson  "?  If  he  will  not  say 
that,  if  he  admits  that  a  given  indi- 
vidual may  receive  by  inheritance  a 
certain  moral  and  physical  constitution, 
what  difficulty  is  there  in  believing  that 
to  this  source  may  be  traced  the  deeds 
which  mark  for  good  or  for  evil  that 
individuars  life?  Dr.  Abbott  admits 
that  ^^  we  can  not  demonstrate  the  in- 
fluence of  an  in\nsible  spirit  over  man"; 
but  neither  can  we,  he  proceeds  to  say, 
**  demonstrate  the  existence  of  an  ether 
whoso  waves  produce  the  phenomena  of 
light."  The  difference  between  the  two 
cases,  however,  is  very  easily  stated. 
The  devils  are  not  required  to  explain 
any  phenomenon ;  we  can  get  on  per- 
fectly well  without    that  hypothCMris: 


whereas,  it  was  neoeaeary  to  rappoae  a 
ether,  in  order  to  render  the  pbenomeo 
of  light  intelligible,  by  aasimiUting  thci 
to  thoae  of  sound,  produced,  as  we  bai 
discovered,  by  the  vibrations  of  anodn 
mediaoL  We  do  not  doubt,  indeec 
that  the  amiable  Brooklyn  divine  wool 
gladly  throw  the  whole  doctrine  c 
devils  overboard,  as  not  only  nselei 
but  hurtful,  were  it  not  for  the  aanctio 
which  he  understands  it  to  receive  froi 
the  Scriptures.  But  if  it  is  to  be  n 
ceived  on  faith,  why  mar  the  work  < 
faith  by  trying  to  show  that  it  may  all 
be  accepted  on  grounds  of  r^son 
Faith  is  only  weakened  by  such  help 
and  reason,  certainly,  is  not  benefitc 
by  being  put  to  such  forced  labor. 

Take  the  case  of  Guiteau.  If  I 
had  a  devil,  why  did  no  one  of  the  hui 
dreds  of  thousands  of  orthodox  believei 
throughout  the  country  cast  that  de? 
out  ?  What  do  we  read  ?  ''  These  eigi 
shall  follow  them  that  believe:  in  m 
name  shall  they  cast  out  devils."  Di 
any  one  so  much  as  try  to  cast  the  def 
out  of  Guiteau?  The  only  uttenuu 
we  distinctly  remember  as  procee< 
ing  from  the  pulpit  at  the  time  wi 
a  passionate  demand  by  the  eloquei 
preacher  of  the  Brooklyn  Tabemac 
for  the  hanging  of  Guiteau  on  a  galloi 
as  high  as  Ilaman's.  If  Guitean  real! 
had  a  devil,  it  was  certainly  bard  on  hi] 
that  the  faith  of  the  Christian  world  wi 
at  so  low  an  ebb  that  no  one  cared  eve 
to  try  to  relieve  him  of  it.  Who  knoi 
what  an  innocent  and  amiable  perso 
he  might  have  become  if  the  uncann 
tenant  could  only  have  been  di&lodged 
The  American  nation,  however,  adoptc 
no  such  theory.  Devil  or  no  devil,  the 
held  Guiteau  responsible  for  his  crirn^ 
and  hanged  him  accordingly. 

Dr.  Abbott  talks  of  the  ''gradai 
and  voluntary  subjection  "  of  a  hnmi 
soul  to  the  ''  hateful  deepotim  *'  of 
disembodied  fiend.  Bat  how  does  tli 
agree  with  the  New  Tettatneot  aim 
tives?  Are  the  peraoiw  wbo  tra  tha 
mentioned  as  havioff  been  freed  froi 


tt  in 

i 


diabolic  fin«s.e*«ion  rL*prc!^ented  ftt  hilT* 
iog  (lellUer!it(.'ljr   mi  J   vohiiilnrllf   g'iveQ 

Bjr  no  iii*jttiJi».  TIh7  ar«f  ropr«f»eoted 
rnib^r  s»  tb«  hi>)plc«»  victimi  of  the 
Evil  Omi  ftiiil  when  tbo  devik  biive 
l«ft  them,  ihoj  ato  in  as  »ouod  a  tuoral 
oociditioa  (for  ftught  I  bat  U  liinuni  to 
thg  cotttfurj)  n*  if  thej  had  ne\rcr  been 
poiM»MM}tL  They  are  not  tuld  to  go  and 
•in  no  tnori!>,  as  was  lln»  worn  ad  titkcu  in 
adolterx.  Tiiej  arv  not  warncdt  as  Dr. 
AblKitt  warm  his  rcadcrB,  ngtinxt  putting 
tb€maolircj»»  of  tltelr  nwn  free  will^  in  tho 
power  of  I  ho  tiond.  Had  their  nuljec- 
liifQ  to  evil  bf'on  grrtiduiil  und  voluntary^ 
iiow  Qonld  their  curruptcd  and  dabtAod 
mora)  naiurev  hare  bo^^a  truti^formtd  in 
a  inou»«?nt  by  a  word  addrcswed  not  to 
>m,  but  to  the  ind  welUn^  d<rnU  ?  The 
!t  that  on  ano  oocaiioti  the  dorib  were 
lltlml  bj  hciin^  allowed  ta  i^ntiT  into 
lard  of  tviino  wonid  tMsem  to  nhow  thut 
parvonal  merit  or  di^nierlt  bad  noibinir  to 
do  with  thoir  ebuice  of  an  abode*.  It  ti 
not  to  b^  tt]ppo»iHl  that  timwo  particular 
■wina  wer«  ninner*  ahoFo  all  th«  swine 
that  dwelt  on  the  iiborcs*  of  Gennesmret 
If  t>r.  Abbott  will  Iherofore  consider  tba 
rosttor  candidt/f  bi»  will  t^eo  that  his  tha- 
CKTj  has  the  double  fault  of  scandalixins 
raiMon  and  opposing  Scriptiirt*  Burot^ 
it  b  tirni*  that,  faf  tnca  as  inti^lligent  snd 
with  as  liber  id  instincts  as  Dr.  Abbott, 
iha  bunds  of  authority  wer#  broken  in 
ttattem  of  this  kiiid.  What  do  wa 
want  with  devils  in  nineteenth  century 
thought  t  Can  any  honeat  man  aay  that 
Wv  *  *H  m  an  a  worklntf  hfpotlic*i» 
f^:  purposes?     Wordd  not  Mueh 

a  h>  poUt^sia  rather  prore 
aciootido  Ui  tsatiieacion  by  d- 
iion  away  (mm  the  naturul  ant 
of  trlma  and  ini<Lnitr  I    W  hat  nu^ . ,.  . . .  ^ 
baco  wrought  by  tlib  doctrine  in  pa^t 
oi^DrWl  II  shown.    To  ' 

it  is  a  mefL^  t^nfTivri  fn'm 

of  ignorance,  and  one  which  a 
if  ha  can  not  alTord  openly  t' 
^ould  at  least  studiously  and  oonsdan- 
lionily  l^ora. 


ISAltXiSO  TO  flTTAX 

Iji  every -day  li  *  x  mora  no- 

tiGaabie  than  the  ii;  >  many  T»ar- 

sons  to  do  their  own  thtnkinf^f  eton  in 
tnatt4}ra  and  upon  lines  wholly  wiUiin 
the  range  of  their  inteiligenee.  Tbt^y 
wiU  see  a  {H>int  that  is  sitggastad  to 
them,  and  will  at  onc«  underatand  iia 
besring  on  soma  naattar  in  band;  but 
tboy  do  not  saam  to  bare  tha  faculty  or 
an  of  raUing  points  for  thcmsclrcs,  and 
consequently  their  action  is  not  as  in- 
telligent as  It  might  be.  If  given  a  rula 
to  work  by^  tbey  will  apply  it,  not  only 
in  season  bat  out  of  s«uM>n^  and  will 
look  amaxed  if  ona  iU|^tta  ttiat,  under 
spaciaJ  dreamstancasi  tbej  should  hava 
fnried  thdr  oaoal  prtMsadurt.  E^arj 
employer  and  overseer  of  labor  knows 
to  what  an  extent  this  is  the  case.  It  ia 
the  esceptional  workman  who  really 
thinka,  and  who  can  tharofora  be  trusted 
to  suit  bta  action  to  drconistanres.  And 
so  In  nearly  every  sphere  of  lifo  ;  a  kind 
of  sutnmAtism  seems  to  be  tha  rule.  a»d 
latalllgant  seU  s  in  the  light  of 

prastot  facta,  c  -.1  tin*  execpiion* 

One  i«s  tliereforc,  ti^mpttd  to  ask 
whether,  In  oonneetion  with  our  sys- 
tems of  eduRation,  mtme  frymnastia 
might  not  bo  ^  '  T  fur  i\w  spaokd 
pur|io«e  of  1«  ,c  n«ini?  genem* 

tion  to  think.     Tiw  mere  ii  >u 

of  the  natural  pd^-nccs  into  nd 

eollefe  eoums  will  not  sufliee;  for,  at 
wat  shown  in  a  report  published  III 
thasa  columns  a  few  years  ago,  lh# 
uight  with  very  Uttla 
Wh^t  iff  needed  ta 
to  form  r  '  t  •«  *0mni$t- 

tion  ttith  .  wliboul  aa- 

samlng  to  speak  with  authority,  wp  ran 
not  help  in  Hi  n  in  g  to  the  opinion  that 
this  mia-ht  be  done  by  presefitinir  ev«ry 

•* 
proper  C'  ion,  to  b^  d 

in  tiA  reli*..  ..-  .^  utf»cr  thinj;  .  .  ...Jy 
airery  a«t  of  atupidlty  etimtriitted  In 
dmlT  Ufa  artaoa  from  dliregardlog  tha 
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-relations  of  things — ia  other  words, 
Itreatmg  sometbing  or  other  as  if  it 
Jitood  ttfmrt>  in  no  kind  of  depeodence 
>  on  anything  eUe.  How  inunj  such 
acta  would  ho  avoided  by  the  simple 

I  rejection  that  Buch  and  such  a  thing 
tnufit  have  Lad  a  cause,  or  that  it  id  »ure 
to  ha\*e  a  consequence !  IIow  munj,  by 
no  nior©  profound  or  acute  exercise  of 
thought  than  is  involved  In  rec« agnizing 
that  a  thing  can  not  both  be  and  not  be 
at  the  same  time!  tlow  many,  by  some 
simple  considerutioD  of  tiine^  place,  or 
I  quantity  I  How  many,  by  a  mere  qneft- 
[  tiun  aa  to  the  meaning  of  a  word  I 

One  of  the  main  points  in  education, 
therefore^  ought  to  he,  aa  it  seems  to  as, 
to  form  the  ha  hit  of  treating  evcrytbing 
I  as  the  possible  subject  of  a  great  number 
\  of  questions^  some  of  which  at  least  must 
I  be  asked  and  answered  before  the  thing 
can  he,  in  any  true  sense,  nnderstood* 
Ilabit  is  everything,  and  if  the  hahit  of 
,  asking  qnestions,  arranged  under  certain 
'  categories,  conld   once  be  formed,  the 
[victory  of  intelligence  over  mental  iner- 
'  tia  would  he  secured.     It  is  probable 
that  not  a  little  harm  is  done  in  the 
educfttion  of  the  young  by  unduly  ap- 
peiiling  to  the  sense  of  wonder.   Wonder 
is  essentially  a  stupid  emotion ;  it  cer- 
tainly is  the  one  that  stupid  people  are 
most  eager  to  gratify.     The  object  of 
wonder  stands  alone,  challenging  atten- 
tion as  being  something  out  of  tlie  ordi* 
nary  course  of  things.     But  just  in  pro- 
portion as  wonder  is  excited  is  rational 
inquiry  dijicon raged.      People   do   not 
want  to  have  the  marvelous  so  explained 
as  to  bring  it  into  the  category  of  nat- 
nral  and  oece^iBry  phenomena.    From 
the  days  of  Anaxagoraa,  who  got  Into 

I  trouble  for  propounding  a  [1 
ory  of  the  sun,  down  to  oit 
men  have  resented  cxpliinationa  of  what 
they  have  chosen  to  consider  beyond  or 
ahove  explanation.  In  Ueu  iif  wonder, 
liowever,  we  may  vi^ry  UKefully  fttlmn* 
late  cun«i»*ity :  imd  thl*  mar  be  done  In 
a  ;:  ring  werv 

thin.  )por1reo' 


sidered,  to  iriewa  io^  tmtlia  bfyntti  th 
self— as  havUig  it^  own  ^'wmt^m^ 

pbysjcistfl  ^' —  "■ "  —  13^  t0rt^^\th 

fl  aence,  an  •  d  objifia  rtk 

which  It  (uainuimjk  c<jaitaiit  eoaoim^ 
cation. 

The  8acc««i(y   l^iditr  vill  W  li 
who,   whAt«trer    lilt   mbjcd   niy 
knows  beet  liow  lo  prcsetti  Uiiiici 
t!i  wba  dMlf  not  witli 

,   bat  witli  tilt  nti^r 
ft  of  scicnc  orfssie 

of  and  wtio  bitiiMelfb pene- 

trated by  A  scnsu  of  tbo  IntrfdrpfUdiWi 
of  the  trntlit  or  |>ro{>oaitioii«  tixat  l«B 
the  matter  of  bb»  t«tdklirg«  It  0«cU 
to  be  j»OMtb1e  tr>  tn&ke  sA 
subserve  the  puri>m«  of 
thought,  of  giving  to  rrsry  mnd  ■  Iht 
activity  of  its  own.  The  tlitnliiig  llH 
is  required  fur  mn  tnfrllictnt  iBfttflM 
of  the  ortlifiary  ooocetai  «f  M  b  ai< 
abstruse  thitikinir:  it  ia»<mthti<ainry> 
innineca^  ^i?«,  if  ii#liA«  vai^ 

larger  pr^i  ulX,  twatiiOy  vm- 

mo n  place  tiun  king.  We 
time  to  time  modi  foallih 
ment  of  thvory  as  opposHl  to  perertke 
btit  thens  Is  jii^t  thk  maoh  fi 
lor  the  popular  pr^yndte  ^m  tb# 
ject^  that  brilliant  ttiffCirictni  trt  ^ttt^ 
donaUy  npt  to  orerloak  the  tiafJir 
and  morti  onlrnary  a>pfrt#  of  tiieaitf' 
tera  with  ^  bicb  ibey  d«d  ;  wLiW  p2a^ 
plodding  men*  if  lnt4iliC  oo  IiwdcSi  «iS 
at  least  gtii  i4DtB  tiiM  aitMiafl^' 

mooly  prt :  -^rei,  aid  vHI  te^ 

in  the  inujuhty  of 
to  a  su;:<H!iMiAi]  \asvu^    ^JtirAii**.^ 
shonld  be  most  il 


ii 
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ftnd  al^rtaeii*  At  homo  is  vrell  tM  %% 
ftDbooL  ohlldroti  should  b«  tanght  to 
ihUlc  the  thon^hU  that  are  »aUod  to 
Ujeir  ngc  and  ctipttcity  ;  and  tho  DOjflcct 
^^il  iuch  ihoogUl  m  U  quite  within  their 
'^wem  •hould  h«  treated  aji  a  fault 
Wo  ar<»  coo 0 dent  that  wh«n  a  gcucrnl 
offort  L*ome4  to  hia  iniido  for  tht'  jipcciHc 
purpose  of  avrakeoinff  intelligcowj,  otid 
wh«n,  for  the  f«ir  '  of  thU  end, 

we  throw  awaj  iutity  of  the 

QMlMi  himhor  wlLh  whirb  wo  now  CD* 
eoinbtr  the  mimU  nf  tht)  jraung,  (ho  ro* 
■alt  will  ho  a  threat  cltjvt^lapment  of  good 
•etiie  and  praotioid  ellkkiiejt 

LITERARY  NOTICES. 

A   TtXT'lkiog  or  i"  somt  loa 

COLI.IMI^:i«    A  Nil  <it.%.      V\j 

CtUAtc*  A.  Xi^i  3.N  I  .P.  1' ,  i.i..  D.    BoH- 
lon  I  Glnii  k  Co.»  ia(l».    Pp.  550.  Pric«, 

Pifcor,  C.  A.  ITovyo^  ♦•  Toft-Hook  of  (Jen- 
«i«l  Aftroaonijr  for  Collrgfi  and  Sctentifte 
Mniohi  **  (•  a  work  worth^r  of  thv 
of  Iti  auiliort  and  crfHliiabl«  to  the 
of  Aiiitfrloaa  adenee.  Kol  onlj  bin  loug  ea- 
ptriftiee  ai  a  leaeber  U  niaiiife«trcl  in  tbv 
!kn>Ii«  but  alio  the  eharacter  of  liiii  toachmg, 
vtilcb  U  d««arlj  thai  tif  a  mau  hi  ch»»a  iijtD* 
pathj  with  hit  «tU(!ent»,  wKm  perreiTiMi  accu- 
rately the  aitltuilc  itt  tttitir  mludi  toward  ibe 
•ubjc'ci,  ami  koowa  jtt«t  iihcu  atul  «hrr«  to 
leniJ  aatinlaDce*  It  ti  no  mere  oonipilaUcio, 
Itttt,  to  an  tin^mtnoQ  extent,  an  original 

k.  In  ftomo  i«tt-t)ooka  of  aatitmcmij 
iftai^  Uilng»  ibai  the  reatit  eani9ftt  Hodenl 
waiila  to  Itnnw  i«i*m  to  hare  bevm  oati^funf 
tx  '  rojulti,  but  not  the  meth- 

o<l'  ii'Tii,  and  be  iraa  not  btflp 

feeimg  that  the  attthor  ba«  kept  bhti  oof  of  the 
eeertt^  as  if  it  were  a  performanoi  In  preat^ 
ditzitation.  Prof.  Younit'ii  liook  ti  admirabljr 
freu  ffom  ibia  fault.  Ho  not  only  etplaina 
pfftoeiplca  and  niffthodt  with  un»»ivt)  A\*- 
thtctneaa,  but  he  t*  careful  to  »how  the  Ktu- 
denl  wbeno  to  |^  for  further  or  fuller  tnfor* 
maHoiL  And  wlimi  h* 
10  higher  iiot4ct  V  «tnr' 
eDlie«|it|an  of  ,  which  in 

ItMll  \m  half  he  takoj 

paliii  to  point  out  tbc  i  t  thir  »d- 


thi 


id 


ih. 


may  at  firtl  elgtit  appear.  For  inatanen, 
what  he  tar«  of  ihe  naturv  of  ibt  aitraclkm 
of  gimiitation  i«  >QinDibln;:  that  the  ottUoarj 
student  rarely  geia,  but  thai  la  of  tha  fifil 
impurtaope  for  a  proper  comprebeafion  of 
the  subject :  '*  We  mutt  not  imagfoo  the 
word  •  altiaet '  to  taean  too  imieb,  ti  uicrelj 
•tatei  the  iMt  tlial  there  ii*  a  Itmlntnf  for 
lo  BkOTe  toward  each  oilier,  with* 
or  Implving  ftny  otpbnation 
ol  the  laot    8o  far  no  i:^  i  a«  ap- 

peared  wbldi  b  Iciii  diflic^  i-roheod 

than  llie  fact  itaelf,  \^liether  bodiiss  are 
drmmi  iegcthar  by  aome  outclde  aiztlon,  or 
pmktd  toggtlier^  or  wbeiher  tbvy  tbam«x1fei 
osa  aol  acfoia  epaos  witb  matbomatioal  in- 
Celtigeooe— ia  wliat  way  il  la  thai  *  allta^ 
Hon*  oomee  about  ia  etiU  uakoown— appa^^ 
eolly  aa  laacmlable  ea  the  v«ry  natnto  and 
oofiftUutioo  of  an  elofii  of  matter  ItMlf  -  ii 
it  mmpi^  a  fmuUmmtnl  Jmi  **  { p.  100). 

The  IT  bole  tone  of  Oiv  book  1«  utimulatlog 
and  luggf^tire.  It  ii  interesting  to  the  geo* 
erml  rtader  an  well  a*  to  the  itudent  The 
diaptar  on  ^*  Ttie  Earth  a«  an  Aatfooomleal 
Body,**  for  ltt*uoce^  U  a  beautiful  exumide 
of  ootoprehcniiiro  Irvatmcnt  combined  with 
olaar  aiid  aoocinct  Rtat<^ettt,  todudlnir.  wlib 
an  explaaalioD  nf  jitat  tho«e  pr:  nt 

tho  etadeot  Boedi  to  have  n^  a 

•ummary  t»f  the  bUMit  kiio«rietl|^-  wbidi  ia- 
tereata  eTeryti04jy.  To  parttculaHae  a  UUlat 
WO  hafe  not  »cen  in  any  work  of  the  kfan]  ao 
poripkuoui  and  i»ntiicfaetory  an  aeeouni  of 
tha  Foucanlt  aiperimenta  with  the  pffidubtm 
and  tbe  gyroaoope  aa  that  giren  by  Prol 
TouBg* 

Among  the  Itttle  tiling,  wtddi  are  loo 
often  entirely  overlooked  ty  writem  of  test* 
bdolcA,  but  who»e  ni^c»tirrnf!««  and  ralne  In 
aw«k<niing  tho  intrn'*!  of  the  vtudrnt,  and 
elaHfyin^  h\n  idea*,  hoi'iv  b«*on  recognised  In 
till*  book,  we  note  the  d^nionatration  of  the 
eaatnard  drf|«tlon  of  fallln?  bodiei  /p.  1N>t 
the  expUnatSoo  of  bnw  the  bel^it  of  the 
mountaltiA  of  the  moon  In  mrafturvd  fp.  170); 
tbejt  '    '   '     mooVi  rotation  (pL 

IIU  ^  Uttlf^  example  on 

nitt  ol 

um  tlie 
g9«aloet  and  laast  appanmt  dintnelcia  etf 
thiaaii, 

Ai  waa  to  ba  aipeaied  from  ib»  author^ 
irirTe  repotniion  end  wiw%iiiawl  antbortiy  s' 
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A  rr.O'.t  in-f/rii?  an'!  tn»r*:«un!rinc  Ptate-  »r«  for  ih<  xco^i  cart  &»  if  ib«  chrvmoff  k< 

rr.'TT.r    for   ri'./^^-s   wr.o   ms^y  N.-  iro  jbli.-d   bj  wis  formed  of  jc-L*  of  b*:AX^  hTdropea  J 

rJo-.brii  $}■  to  w/.'-^h'-r  .mv  important  di^OT-  eendicg  throat  the  int^rspacct  betvwB  t 

<:ri'M  r':'nriin  to  ho  A«-?iicvod  bj  fut^iro  stu-  pbotwpberic  cloads,  like  fiamM  pUjing  01 

t\iw\A  of  tbfr .» jn  »-•  tbat  "amon^  tb«  manr  a  ooaI-6re. 

tbouftand  lin'^n  of  tbc  iiolar  spectrum  only  a  I  "  Tbe  corona  alto  reftt  m  Ihc  pM 
r  bundred  are  so  far  identified."    Tbere  |  spliere,  .  .  .  bnleztcoda  to  a  far  greater  d 
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ftoQ  than  f?«ii  thi  praoiiaineeitfQr  raich, 
And  •ecnoi  to  be*  not  wboUj  g«ioou%  but  to 
witttaln^  bttid^  the  bf  itrogon  and  the  tDjni> 
t«rioiia  'oorotiluni,*  duii  mikd  lof  of  toiiMi 
•AH,  perluipf  avtforic*^ 

W1iQ«  the  ]«rt  of  tbt  boolt  Uerolea  to 
I  tan  b  io  excetlL'tit|  U  iiiuvt  ii)Ot  btf  itifi- 
»d  th*t  the  other  tlitt-ion*  of  i|»e  fubJeeC 
h«n»  iu)t  rrcdrM  mU^^  i\<m,     fti 

f»rt,  otir  of  the  strong  |  <  ii^  work  i* 

tliAt  It  b  well  balftncodf  i^isd  tho  •indent  get« 
mM  oomplHf^  A  view  of  ih<^  kcWdoi^  t«  bi  poA> 
iiibl«  witblii  Iho  litniCrd  npftCe  of  «  fcbiiot 
tetl  book.  The  ttiihor,  in  MiUtig  forth  with 
tmcomniOEi  cleankc^  the  denMnlvfj  fiiAth»- 
uuLiic*  of  hii  fubjooti  b«s  nol  Igiior^d  wIiaI 
Oi^  b«  cillod  h«  phitotophioy  ii|)#olik  Be 
( for  esumtilet  tf^en  i^n  Accouiit  of  the 
hypoUiifiii  whieh,  ootwUhiitanillnic 
ity,  oui  not  f All  u»  be  of  siodi  u«e  Id 
tb«  tog  thAt  EiAiigt  DTor  Ibli 
whole  ftibject  in  tbe  mlndJi  of  tboio  who 
bAf*  lUtla  kaowlvdfc*  of  Mtronomj  bcjoad 
whfti  hM  bf>ea  fomshsafiKl  to  tliem  In  the 
ordfftvjr  eoUoga  ounioaluiB.  Wo  tboiibl 
hmr§  ben  pletied  to  tee  from  FnL  Tona^i 
pen  AH  «ba»ontAT7  Acooont  of  Oeoirf»  D^r^ 
wfii*t  rvcDArkable  ibeorj  of  '*  tldftl  erolulioQ,^ 
bi  fdaco  of  tilt*  rcfcrenoei  UiaI  anf  gN«i  lo 
other  popalmr  eiplaoAtioiM  of  thtt  fubjeei. 

ReotBt  dbeorefl«B  he^  CArrled  tit  eo  f«r 
Into  the  defiUui  of  ipeoe  thet  iheto  to  tioUibic 
wfihin  the  circuit  of  AntroDomianJ  knowU 
edge  uid  iareetigAtlon  which  eppeeb  more 
etroogly  to  IriquJHii^  loiodji  thAO  th*  r«lA- 
done  of  the  eoler  efitem  to  the  oDlvettc 
iiithe«it  Biieb  edtletiniiiile  fat  obecrTaHoii 
«•  thoM  of  the  Utk  letoecope,  end  the  ?#- 
cQg^t  iurprUb^  td^MocA  (n  aetfooomlcftl 
|ihoto^rAph3r»  protttlie  tie  much  light  itpon 
the  old  problem  of  the  eimcture  of  the 
heftveni.  fVoL  Tottog'e  remetlm  hi  the 
prttent  work  on  the  dlitrfbtttloD  end  mo* 
lloiu  of  the  ttAii,  though  brief,  tarn  fKiltfiil 
Eft  iQggeetioii.  We  qaoK  th«v  following  pen* 
eego  ft«  ft  pArUcuUrljF  ioKreitiiig  gfoeimll* 
Mtloii:  ''in  the  toUr  ijretcm  the  eentrel 
fiovir  it  Mipreme,  and  pcrtorhiliom  or  ile> 
▼ifttiofts  fmm  lh<^  p<th  wbidi  the  oaUfml 
pomm  pneicribei  nre  §mmll  end  tnfithmL 
til  (he  ftelUr  eY»(em^  on  the  *U^f 

oentnl  forc^  if  it  exiftt4  At  i^n  t  mt> 

fkn  loirAtd   the  center  of  gnvhj  of  the 
laie  of  mvmX  li  trlfliog.    Pertttrhir 


tion  pftrAito  o?er  f<ftthifft]r,  end  *Mhiikh 
o/mpw  *  ii  the  methori  of  tlie  grmter  tjreteni 
of  the  itarv,  aji  MlAr  dc^xitiim  is  thai  ^ 
the  MnAlkr  njrstem  of  the  phuieta.** 

Thi«  remArk,  which  to  f  uUy  Joictied  by 
All  we  ROW  know  of  •teller  mottoH*  preeeoti 
a  very  dUlkreixl  plotare  of  the  anW*^nki  from 
tbet  whSoh  hu  ioaietiiiiee  beca  drAwn  for 
ih<>  odiflcaUon  of  Admiring  eongrsgatioiM,  of 
platinla  oir«Uag  erounil  •wa^  end  mute  Around 
other  mm^  tad  thcee  eytteme  ereuml  gnuuS* 
er  eyetemi  etlU,  end  flaell/  the  whole  tmi- 
veiwe  retolfix^  with  a  ttupcadout  orbllel 
sweep  Around  the  greet  center  of  aII,  the 
throne  of  the  Creetor  himeeif  (  It  eppenrf 
that  things  duo*t  retolre  tliet  wej. 

There  ere  man^  good  featurei  in  the 
hock  thet  we  aboald  like  to  point  out  if 
epaoe  permitted  it  maj  be  remark<Kl,  by 
the  wAf,  that  a  fine  i«aapto  ef  the  author'e 
deeire  to  coatcf  pntidatXif  iifef ul  inform*- 
tkra  it  the  Italldaed  eeaieeai  on  page  SS : 
*"  A#Mr  Imm  ih*  hoMk  e/  a  elMnemiia* 

It  goei  without  aajing  that  the  more 
mathemalloAl  paru  of  Prof.  Young*i  work 
are  high^  eioeUeai,  ioecifict,  and  dear, 
fioflh  enl^eoli  ei  otnUal  focoee,  the  tldee^ 
ptfallftT,  thetqnatlflii of  Idme,  and  pertiirha^ 
tlona  aet  ntaM  hi  euch  a  way  aa  to  glte 
Qm  etiideiit  a  aiire  hulgbt  bito  tlie  mituni  of 
the  ptohieaie  Involved. 

l%e  inoetfathmt  •ooompaiiTlng  the  leiA 
are  good^  man^  being  oHghial,  and  ■oae  ei> 
cetlent  onee  bormwiHl  from  the  aulhoi^ 
book  on  '*Tbe  ^iun *"  (puUtobed  bj  ApfOe* 
tone),  and  from  other  eonroea.  Some  ueefal 
tablet  of  elemeotii  aod  coiMtantii^  baaed  upon 
the  meet  reoent  infom«aLioti«  close  a  hook 
whSdi,  It  to  not  too  much  to  aaf,  will  be 
eearotlj  leee  welonme  to  the  general  reader 
than  to  the  ftudeiite  for  whoM  InattncUeii  II 
to  hiteaded. 

FotTK  iffi»  AfiBOT :  A  Tvxaar  or  Dm Ainoi. 
Br  OfcAJiT  A  1,1.131,  Uiorioo  And  New 
Tork :  Longmaniir Grcexi  k  Co.     Pp»  HI* 

Ma.  Ausitn  theory  deee  not  aim  to  revo* 
lutiontoe  the  genorallj  accepted  kleaa  oni- 
oemhig  fofoe,  bnt  to  rather  an  altCBpl  lo 
daadly  Cho  Imown  form  of  for(^«  and  tift- 
tmxiAiltn-  tlieir  rdalhmA.  Under  the  genetil 
r  he  inehnton  foreai  lad  tneiftoa, 
wr,xu».i»ia]|g  ihmn  bj  their  ttfects.    T^e% 
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he  defines  a  force  as  a  power  which  tends  to 
bring  together  portions  of  matter  (and  pos- 
sibly of  ether),  while  an  energy  has  the  op- 
posite effect  He  divides  forces  into  four 
species :  gravitation,  which  aggregates  mass- 
es of  matter;  cohesion,  which  aggregates 
molecules  ;  chemical  afiOinity,  which  aggre- 
gates atoms ;  and  "  electrical  affinity,'*  whidi 
aggregates  **  electrical  units.*'  An  instance 
of  the  operation  of  this  last  force  is  the  dis- 
charge of  a  Leyden  jar,  by  which  positiye 
and  negative  electricities  are  brought  to- 
gether. **In  our  present  ignorance  of  the 
subject,"  he  says,  **  electrical  aflSnity  must 
be  placed  in  the  same  category  as  other 
forces ;  though  further  researches  will  doubt- 
less enable  us  to  give  a  better  account  of  its 
real  nature."  Of  ^e  unit  on  which  this  force 
acts,  the  "  electrical  unit,^"  he  says  that  its 
nature  **  is  very  inadequately  known  to  us," 
but  that  it  **mu8t  be  considered  for  our 
present  purpose  as  in  some  way  the  analogue 
of  the  others,  though  we  have  no  sufficient 
warrant  for  giving  it  any  material  proper- 
ties." For  further  particulars  he  refers  to  a 
chapter  on  "Electrical  Phenomena,"  but  dili- 
gent search  fails  to  discover  such  a  chapter 
in  the  book.  The  author  divides  energies  on 
the  same  principle  as  forces.  "  Bat  owin^," 
he  says,  "  to  the  existence  of  two  modes  of 
energy,  the  potential  and  the  kinetic,  it  will 
not  be  possible  to  assign  a  single  definite 
name  to  each  species."  An  instance  of  the 
action  of  a  "  molar  energy  "  is  afforded  when 
we  lift  a  weight  from  the  ground.  Heat, 
which  separates  molecules,  is  a  **  molecular 
energy."  As  an  instance  of  a  "  chemical  en- 
ergy "  employed  in  separation,  he  gives  the 
power  which  effects  the  electrolysis  of  water. 
Hence,  if  we  understand  Mr.  Allen  rightly, 
the  action  of  a  current  of  electricity  in  elec- 
trolysis is  the  action  of  two  powers  of  oppo- 
site kinds.  For  his  agc^rcgative  power,  or 
force,  '*  electrical  affinity  "  must  be  acting 
between  the  poles  of  the  battery  immersed 
in  the  water,  while  his  separative  chemical 
power,  energy,  is  tearing  apart  the  atoms  of 
hydrogen  and  oxygen.  He  mentions  light 
and  intense  heat  as  other  examples  of  chem- 
ical energy.  His  instance  of  (separative) 
"electrical  energy"  is  the  friction  which 
produces  a  disunion  of  the  positive  and  nega- 
tive electrical  units  in  the  electrical  machine. 
But  he  adds  that "  as  in  the  case  of  electrical 


forces,  our  treatment  of  this  dep«rtnieot  niii 
be  considered  purely  temponuy  and  syi 
bolicaL"  There  are  two  modes  of  energ 
the  potential  and  the  kinetic,  and  each  of  ti 
four  species  of  energy  may  exist  in  eith 
mode.  Motion  has  three  kinds :  separativ 
aggregative,  and  continuous  or  neutraL  Eai 
species  of  kinetic  energy  has  a  form  of  tm 
kind.  The  principle  conmiooly  caUed  tl 
conservation  of  cneigy  Mr.  Allen  names  ^  tl 
indestructibility  of  power,"  applying  the  fc 
mer  term  in  accordance  with  his  use  of  t] 
word  energy,  while  he  uses  "  the  pcrhlstem 
of  force "  to  denote  the  indestructibility  < 
"  aggregative  power."  In  stating  these  pri 
ciples  the  author  gives  us  another  distinctic 
between  force  and  energy,  the  former  beii 
inherent  in  the  particles  of  matter,  nevi 
passing  from  one  unit  to  another,  while  e 
ergy  may  be  transferred  from  one  partic 
or  set  of  particles  to  another.  Kot  only  c 
energies  oppose  forces,  but  one  force  mi 
"interfere"  with  another:  thus,  when 
weight  is  suspended  by  a  cord,  the  cohesic 
of  the  oord  counteracts  the  force  of  grmvit 
tion.  So  also  energies  may  be  "  suppressed 
by  forces  or  by  other  energies.  "  Uberatix 
energies"  are  those  which  release  bo(& 
from  the  control  of  one  force  and  bring  the 
under  that  of  another. 

With  two  short  chapters  on  the  nature  1 
energy  and  the  nature  of  motion  the  autb 
closes  the  "  abstract  or  analytic  "  part  of  h 
book.  In  the  "  concrete  or  synthetic  "  par 
which  follows,  he  describes  the  operationii  < 
force  and  energy  in  the  evolution  of  the  »ider 
al  system,  the  solar  system,  the  earth,  and  0 
ganic  life,  closing  with  a  general  view  of  tl 
energies  which  the  earth  posscFses.  In  1 
"  apology  "  prefixed  to  the  volume  the  aatb< 
states  that  he  has  kept  his  tbeoir  in  mam 
script  for  a  number  of  years,  and  explains  « I 
it  is  now  published.  "  It  pretends  to  be,**  \ 
says,  "  no  more  than  a  suggestion,  an  oprrp 
an  attempt  at  a  theory :  I  ask  for  it  nothii 
better  than  honest  consideration." 

Hume's  Trkattsu  of  Hm ah  Natuo.  Sditc 
by  L.  A.  SiLBT-Bioai,  M.  A.,  FeUow  as 
Lecturer  of  University  CoU^giB.  Maomi 
Ian  &  Ck).,  Chirendon  Preaa.  1  voL,  p| 
709.     Price,  $2.25. 

This  celebrated  treatiee  li  now  repn 
duced  hi  adndrabte  ityle,  iwntalBh^  in  m 
dition  to  the  teit,  tibe  orisiMl  rttlH«iiM  1 


rrTERAnr    vnTrrri: 


I  liid«i  b;  ihc  miiWt ;  the  kti«r 
A,  k  the  Iftogua^  uf  thu  prilMtt,  to 
,  not  lottdljr  boi  ititiitl0tftkjihl/«  to  »ny 
*  iiicoiiioqu«ii«Mi  and  .  .  .  U> 
oaf  oBiliitiMii  of  Impovtanoe^**  Thl»  v Altutbh : 
Imh^i  t>ccupiM  Uiirt  j  ptgttt  of  ill#  print  Al- 
tO|CtfUi«r,  th«  prvftcnt  cdiUon  b  %  credit  Mj  kII 
wbo  bftTe  biKO  ctmcManied  in  iu  [ifcpamtbii ; 
ftnd  no  hiociiiiiiiUrmblft  wsuHcjr  in  cIouv  to  |}hl* 
lotopb^  bjr  tba«  oaUing  attention  o^m  to 
Hie  fPWil  importftnco  of  Qutiie*  to  tht  ^tft^ 
vpmmM  of  phttovophicdl  thought 

Tbt  *^TrcalUc  of  Humait  Nftturo^  wsi 
fliil«bo(l  by  HticfiA  mhm  he  trui  Mftrcrl/ 
tvcnty'ttve  jmin  old ;  and  it«  final  eoiiip<^ 
Maxk  oocurr^  la  the  Tillage  of  La  FlldM^ 
tn  Frandt,  wb«r»  hla  phlto«opblca1  prede. 
oeMor,  Detouioi,  waa  «ductaU»d*  The  remit 
of  Ua  ptibUcatlott,  b  EogUnd,  inu,  to  uio 
author**  ovm  iaQguaga,  that  '*it  UtX 
id  bom  from  ^  pr«M|  vithoiil  reachbg 
I  dbtlnotioii  M  even  to  exdt«  a  mnmittr 
Iho  SMlota***  It  wa«  not  till  Ut 
**lii*yi,  iloraJ  and  PoUiical,^  w«m  pub- 
Q^btd  (1741^1749),  ftnd  achi<^ir»d  aotablo 
loaoQM*  that  any  tnsaittre  of  aitentlon  wmi 
bfttowad  ttpott  thfl  **TreatJ»«''  \  and  tndivd 
Ibe  algnXkcanco  of  tho  latter  lit  th«  blitorj  of 
phlloaopby  ^«»  not  made  tnanifwt  tlU  th« 
wofld  baoitiw  acqtialntcnl  with  Kant't  **  Ort- 
tl<  I        '  r  n«  Rea^n,*^  whloh  waa  tnt  pQb< 

This  r^iattoo  bctwttfii  Uttme  and  Kant 
\  be  itodled  to  AdvantigQ  In  ih4«  [ntrtiUnO' 
i  to  8iDn«'«  irork»  bj  tht  lat«  Prof*  T. 
'  Qnmi^  of  Oiford,  who  waa  th*  leader  of 
IliiHflgdiaa^oCfrkofthatbialiitttiofi.  Th«ao 
Introduotlontf  aro  now  aoevarfblt  In  a  sopa- 
fate  Tolnma  (tlongmaxll^  Oteen  k  00^  IM&% 
If  OTMn'd  ttaloaMditt  wcm  1imlc«d  to  tht 
Bogliah  experiential  aebool,  bcfor?  thw  doc* 
trln  of  tiTohilkMi  appoared  at  a  factor  In 
pIlBoaopblml  »lt«*«*^i,  Ibcy  would  not  atand 
la  to  rtii  f  oorreoUoii,    At  tb<*y  ans, 

bo«e?c  r  ,  -ed  oorraction ;  but,  nerer- 

tUen,  tbey  ethitiit  tolpTubly  well  the  tnm 
poritfaft  of  niim^  aft  tho  [ir<»cur«>r  of  Kant. 
Tbo  fonnw  marked  thu  idoiw  of  an  epochs 
that  of  the  cotir«e  of  thinkinj^  of  wh-^ 
Locke  wiM  th«  pro^mitor.  To  Rant*ii  iv 
Bunt  demonitrated  the  n««a«4ty  of  a  n.  « 
poini  of  departure  and  a  new  method.  Tbb 
tevveie  the  ^IVtAtie^ol  Otiauui  Natum,**  hie 


tun*i  jrijjKjriAtJi  <tnrk.4  wi'i  ir  mtisr* 

e«t.    To  nae  Gn^en^i}  lau^  ^ith  a 

leee  wide  epplicatbn  of  the  utuio  **oId** 
and  "nrw";  the  ^Ttcatiio**  luid  Kam'l 
'*  *•  taken  ui^Uier,  l{>nn  the  real 
tiretna  the  M  woHd  ol  pbllgeo* 
pbjr  and  the  new.  Tbi^  are  thi:  eteentlal 
-  prupvdeMtlk/  without  which  no  one  la  a 
qualiilc^  Htudcnt  of  modem  |ihllo«i>phy/' 

The  reader  who  dcidfee  to  loam  eome* 
thing  more  about  Hniae  will  do  well  to  p*> 
rtiae  the  little  eobOM  eatltlrd  '*  Hiuxh%''  of 
tho  Blackir*«*id  peti«a  of  "  Philrj**^phical 
Claeelce  f  "  written  bj 

William    1  t-^ir  b  Bt. 

Aadrew^  '  J  hi^  l»m)k  givifn  both 

a  gtnd  bi  V  Utxmo  and  no  outUm^  of 

hie  philoAophy^  a  great  deal  in  email  eom- 
poet  {  thoujich,  at  b  tho  ca«t)  of  Orecn^a 
worka,  tlie  raider  of  Knlght^«  Tolumir  mtiet 
b«  on  hb  guard  agalnxt  a  itrong  tjlae  ad- 
tert«  to  Bume'i  phlbeopltji  and  indeed  ie 
timt  of  tht  KigUill  ttpariMitSil  Mheol  gpo- 
erall/. 

Down  mi  Gat  AT  Rim  i  lUnueao  an  Ao^^ 
tx»rirr  op  rtti  Dtecoratr  or  tub  Tioi 
8ovacK  or  ma  Htitfiaaim,  et£.  Uj  Cap- 
tain WitL^an  Otjjcitn.  Phlladeiplda: 
Iliibbatd  Itrotbers.   P|i.  441^m]«   Prbe, 

U  tidj  book  Captain  Glaiier  ralatta  Ilia 
fftorj  hi  full  of  hij  joum«^f^  tit  tStl,  hj 
llui  aid  of  an  Indian  guide,  "^acrota  «oaa* 
iTj,*'  from  nrelo&rrl,  Minneiota,  to  ^  Ghuier 
Lakc,^  eooih  ut  Itiuca  Lake,  and  hit  deiet* 
Tiiinatlon  of  it  aJ  tU«^T  rital  »otinx'  uf  tlifO  Ifliu 
(ftRaif>[it  River.  Tho  Juumej  was  made  firet 
to  Lecoh  Lake,  which  b  cm  one  of  tiio  mein 
afRuenu  of  tlic  opjier  MiMttalppI,  an*i  fi  the 
fur^i  of  an  Indian  m^tmcf^  and  thence  up  a 
chain  of  lakot  and  portagsi,  throo^  a  tvH* 
torj  of  whirh  very  little  If  aitfibbg  watf 
definitelj  known,  to  Itaoca  Lake;  afoood 
Itaeca  Y^ake  to  the  tafft^at  fttrram  dowbjC 
bto  It ;  up  that  #tnram  to  **  GtatScf  Like^^ 
asd  aiound  that  laki?  till  the  anthor  waa  eat* 
U lied  that  nothbi;  Important  wia  llke}j  to 
b«  ftitind  aboTc  it*  Tbenoe  Ceptaln  Glaslcr 
d«!«oended  In  cano^  tltfon^H  all  the  wind* 
' —  and!  the  takee  ol  the  mab  etreaTr;  i*'  •♦•- 

iielppl^aiid  down  the  rirnr  to  lia  - 
um  whole  of  thli  Jomnef  bring  pcrfornjL  i 
in  one  hundred  and  teronieen  daya.    Oa 
dahne  Chat  hie  U  the  onlj  party  that  hta  thua 
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explored  the  whole  length  of  the  riyer.  As 
determined  by  the  author,  "  Glazier  Lake  " 
is  in  about  latitude  47° ;  is  1,685  feet  abore 
the  leTol  of  the  sea,  and  is  8,184  miles  from 
the  Gulf  of  Mexico.  The  riyer  reaches  its 
highest  northing  at  Lake  Bemidji,  in  the 
neighborhood  of  latitude  47°  80'.  Captain 
Glaacr's  cUdms  to  be  the  discoverer  of  the 
true  source  of  the  Mississippi  have  been  dis- 
puted  by  some  persons,  who  have  affirmed 
that  the  lake  which  has  been  named  after 
him  was  not  unknown  to  Schoolcraft,  and 
that  it  has  been  visited  bj  hunters.  The 
author  replies  to  these  objectors  by  affirm- 
ing that,  no  matter  how  many  persons  may 
have  known  of  the  existence  of  that  body  of 
water,  he  was  the  first  to  explore  it,  to  gauge 
its  dimensions,  and  to  determine  that  it  is 
the  ultimate  source  of  the  Mississippi ;  and 
he  cites  a  large  number  of  declarations  of 
geographers  and  of  men  versed  in  the  his- 
tory, geography,  and  traditions  of  Minnesota 
which  support  his  claims  in  this  shape.  He 
represents  "  Glazier  Lake,"  though  its  super- 
ficial area  is  less,  as  being  deeper  and  con- 
taining more  water  than  Itasca  Lake.  The 
story  of  the  explorer's  journey  is  very  pleas- 
antly narrated,  with  descriptions  of  the  nota- 
ble points  along  the  river  and  the  more 
striking  scenes,  and  is  embodied  in  a  neat 
volume  which  is  adorned  with  appropriate 
illustrations. 

LSCTURES   ON  PeDAGOOT  :    TlIKOBETICAL  AND 

Practical.  By  Gabriel  CoicPATRi. 
Translated,  with  an  Introduction,  Notes, 
and  an  Appendix,  by  W.  H.  Payne,  A.  M. 
Boston :  D.  C.  Heath  &  Go.    Pp.  491. 

Although  deeming  that  the  best  system 
of  teaching  **  which  we  make  for  ourselves 
through  study,  experience,  and  personal  re- 
flection," M.  Corapayr^  says  also  that  "in 
order  to  aid  the  reflection  and  guide  the  ex- 
perience of  each  novice  in  instruction,  the 
book  is  very  far  from  being  useless  though 
it  do  nothing  more  than  stimulate  personal 
reflection.  It  is  just  in  this  spirit,  less  for 
imposing  doctrines  than  for  suggesting  re- 
flections, that  this  modest  volume  has  been 
written."  He  divides  the  treatise  into  two 
distinct  parts,  theoretical  pedagogy  and  prac- 
tical pedagogy.  In  the  first  part,  after  a 
general  consideration  of  the  function  and 
limits  of  education,  the  author  states  the 
general  principles  of  both  physical  education 


and  intellectual  education,  and  then  takes  \ 
the  special  culture  of  the  varioaa  facultii 
beginning  with  the  education  of  tl&e  aensi 
Besides  treating  of  the  easential  facolti 
which  are  constantly  being  employed 
mental  operations,  he  makes  a  plea  for  i 
culture  of  the  imagination^  juatifying  tl 
tribute  to  its  importance  by  a  qaotation  fro 
Mr.  BUudde,  who  says :  "It  ia  the  enemy 
sdenoe  only  when  it  acts  without  reaaon- 
that  is,  arbitrarily  and  whimsically;  wi 
reason  it  is  often  the  best  and  the  most  i 
dispensable  of  allies."  The  education 
the  feelings  is  also  urged  in  a  chapter  wbii 
leads  up  to  the  subject  of  moral  cdncatk 
JSsthetic  and  religious  training  are  Ukewi 
included  in  the  scope  of  edacation.  Und 
practical  pedagogy,  methods  of  teaching  a 
rules  of  school  management  are  treated.  J 
regard  to  the  hnportanoe  of  method  be  sayi 
"  There  is  nothing  to  be  expected  from 
discipline  which  is  hesitating  and  gropfaif 
from  instruction  which  remains  incohere 
and  disorderly,  whidi  fluctuates  at  the  men 
of  circumstances  and  occasions,  and  whic 
being  wholly  unpremeditated,  allows  itse 
to  be  taken  at  unawares."  The  prindp 
methods  of  teaching  to  read  are  first  d 
scribed,  some  advice  on  the  teadiing  of  wii 
ing  is  given,  and  the  simultaneous  teachix 
of  reading  and  writing  is  touched  upon.  Tl 
author  has  a  chapter  on  objectJessons,  poln 
ing  out  their  true  character,  and  telling  bo 
they  have  been  distorted  by  some  teacher 
In  dealing  with  the  study  of  the  motbc 
tongue  he  points  out  some  general  princ 
pies,  and  tells  the  special  use  of  gramma 
dictation  exercises,  analysis,  oompositiai 
elocution,  and  literary  exercises  In  teacfaii 
knowledge  of  language.  The  teaching  < 
history  and  of  geography  are  treated  in  lil 
manner.  His  chapter  on  the  adenoes  is  di 
voted  mainly  to  arithmetic  and  geometr 
while  the  physical  and  natural  adenoea  ai 
disposed  of  in  three  pages.  He  acema  ii 
clined  to  rate  the  acquirement  of  facta  as 
more  important  purpose  of  ecicnoe-teadiiii 
than  the  formation  of  the  habit  of  i 
tion ;  therein,  as  in  what  few  ochflr  i 
tions  he  gives  on  this  subject,  following  tl 
French  official  programme  of 
Methods  of  moral  and  eNio 
and  the  teadiing  of  dtmwing  tad  hmIb^  ■ 
treated  In  sodm  ikuSL    MiVMl  Utar  A 
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«i^,  «re  t<mekk«d  q(>ou.  Tbc  t«4>  do«itig 
diipltri  di»]  witti  rewards  tdvi  ymnUh 
itirau^  tJtU  fDndpUiM  in  g«ii«iml.  Tin 
li  dfridi'd  into  pArt^ph%  «Acli  vilb  a 
Tiarciugbcittt  the  roluiofi  Uio  Author  ittitkcA 
etia^tit  \i\%  belief  that  a  Uviogp  active  pcr- 
iOoaUty  U  QCvdiHl  itk  ftddltiaa  to  rule*  anil 
rormiUai,  III  order  to  inalui  luij  «jritcQi  of 
•doaUkMi  •ffeeilfi. 

Cmttt4T(09v  Ain»  Piooxat.  Bj  Jouir  Deat. 
ni  UvosifcH.  London  nikd  NVw  Vork  t 
Uingman*  It  Co.  Um.  Fp,  477.  TriiH?, 
ILftO. 

Iw  tliii  irork  ther«  U  mneb  to  oointiieDd, 
fbs  diffecl  Mtmt  to  be  i  faUitre  to  projier^ 
eoiiitoia»  and  olvifjp  tho  tliooght  Agftk, 
th^rv  ii,  p«rhap#,  loo  much  rofer^tiott  to 
ptitkttlaf  »«a  aft  axponenU  of  Intcllf>ett4at 
moveiDCDta.  Not  thai  tiames  ahouUI  b«  neg* 
liet«d«  but  inora  promlnMiot  ia  gif«n  to  the 
twMo  than  to  the  thoti|ht  fappw<nf»d; 
fandfqs  10  the  labo  Impr^niloii  that  ni«n 
ttAltt  Uk  fpooh  to«t«a4  of  Uio  truth  that  the 
tpooh  makef  mm^  w^ho  iro  onlj  roprtMQla- 
tlftti  of  th«  bitollectual  fet  ling  of  thair  lixam, 
Bnl,  ap^ri  from  thou  tntlteini  of  minor  critic 
dtm,  the  book  b  a  mtm  ^sotllenl  ona,  tor 
ifae  fvaaon  that  tb«  author  alma  to  Ahow^  and 
■neotidii  hi  •bonioi^i  the  contraUing  factor  i« 
«U  4Qdal  progreat  "  to  \m  tha  malarial  and 
aodai  ooiid]UoQ%  and  not,  aa  m  maoir  be- 
ttrft,  nofttl  titborutlon  and  at>p«al/'    Tliii 

ki  on  thf  Uw  that «'  in  thu  world  thlogi 
«  thdr  own  rctaiiaiui--<th«t  la  to  faj, 
p  own  morality— la  ipfta  of  fNililidaiit  or 
Kow,  tchmdd  tliia  ttini  oiit  to  be  ft 
trot  law,  ii  will  not  ontj  Acitla  apaeolatitely 
tha  basli  on  which  dTitl^tioci  reata,  bai  will 
alao  fumlah  a  prac^Uc^t  piide  brocUotL  lu 
InifNinanca,  lbi»refora,  can  not  bo  ov«rtalS' 
aiatod*  Ibr  If  iha  mora)  rahitloiiabipi  of  the 
gnai  maaMi  of  men— tli^r  idaoK  opteloBi, 
■ad  bahila  of  tbo^ght^-<fr<^w  airrctlf  oirt  of 
iMr  oonditiona  of  ttfb^.  i,  b. 

■tawl  of  ftUtl^g  In?  oldn<:  rolltj 

whkh  will  |»rQ?a  at  ohatinala  aa  llie  ftro  la- 
fokvd  hj  the  pff^la  of  Baal,  It  baboovot  m 
nohcr  to  «ei  lo  wnrk  raaolut«lt  to  brini^ 
about  thai  amalSoratioa  ia  tha  malevial  and 
•odal  eondHUM  vliliOQl  wtdsii  tiia  hl|^ 
tnoraliif  oaa  not  artat"    TUa  it  a  truly  wA- 


nAiiion  tn  sAAutTu*,  and  ilm*  fact  that 
r  takes  h  cnUiJi:ii  hlj  work  to  tha 
cuuUUcj  ttiion  of  diici{>lca  of  icicncc,  Aj^  to 
th<^  TaJue  of  the  Idaa  Mt  fortl^  them  b  loudt 
«■  in  ilio  amLor'ii  cout«oUon  Uiat  wt 
J  lit  to  rrgard  with  «ii<rioua  artcntioo  the 
t|UQation  wbiftbcr  we  i»n  hair*  any  iudi  thing 
aa  M^uallty  or  ncGurlty  In  Hghti  imlcM  thert 
b«  iubatantially  a  0ocial  oqttalitf  of  powtn 
U  power  be  unbalaaoedt  tha  •li^tMifor  wlU 
opprtai  tha  weakar,  and  aadoaTor  to  per- 
pofuale  tta  domlaaliou  at  tha  csponaa  of  tha 
hitter.  This  proooM  wHT  ^o  on  till  tha  pcata* 
lira  of  the  mora  powerful  hccooiM  unbaar* 
ah1«|  and  protokca  flolcnt  and  dcatructlf* 
entptioiia  Itadliig  to  all  iHjrt»  of  ooufulakNiik 
Haoee  wa  mnai  not  rxpcTt  any  ftiahU  iocial 
oqnllUiriuiu  onleatf  thirre  be  an  4M|ua]ityof 
power — ^ihat  la  to  aay,  uf  material  and  toobl 
eooditiooa. 

Aoofiiaory  to  thhi  oentiat  thoufsht  of  Mr, 
Oroiicr*a  work  are  many  Intcr^rting  rHtl* 
dami,  hlfttorioal,  political^  retigUnu,  and  pthi» 
oat  Tha  book  U  worthy  of  careful  ntudy^ 
aad  li  a  gvsiiioa  ooatrlbutioii  lo  ■ndoUiglii 


In  hla  CwmpUt$  Qradtd  Cbarw  ia  A^ 
UmK  Oromfnar  amd  Omiptmiion  (tl.  AppUnoD 
h  Ca)k  Mr,  Ban^amni  C.  Conklhi  hat  mv 
daaTored  to  eonapiii  with  a  nngla  tolunM 
lh»  aatlro  rao^  of  the  lunial  liao4>o«JlrooorML 
Thla  be  doae  by  maklag  II  tuffldiiitly  a1o< 
facBtary  In  the  bt^aoiag  lo  be  |>ut  Into 
llie  kaada  of  popBi  In  tho  lowott  gmniBar 
pata,  aad  aaMaaily  idfiaood  lo  aont 
all  tt»l  li  f^qnSrad  of  tha  htf^iafl  giiiamar 
nieiifa  Tha  th«ory  of  tha  book  li  tte  grid* 
oaldirvvilopiiienlof  thovantcnoe;  Ihamotbod 
taductlTa.  Th^  toarhlngi  of  the  text  ara 
txampllfled  by  gradad  ■aataofOii^  whleh  la 
tlnsniolma  aflbnl  a  ooittMlt  ptiieautlgo  of 
tbe  whole  mbleH;  and  thoee  ar*  aoounapa* 
nted  by  qneationa  io  frmni«d  ai  to  reqtilia 
Iba  puplt  aft4.'r  a  Btitdy  of  tha  test,  to  fonnif 
lalQ  hk  own  an«wi!fa«  Analyeli  and  •!«• 
Ifcoiia  aia  io  eaiciod  aloog  lofBthcr  oa  lo 
davalop,  wiik  tht  kaowladgo  of  tha  itnicinfa 
of  tha  aiataaea,  ^  power  to  oaa  langnagi 
laalcad  of  ghrlag  asainplfa  of  fihia  vyaiaf 
for  ooTfvothxa,  a  battarr  way  \m  lougltt  of  ao- 
oooopttahJag  tha  fluaa  objod  by  preaentia^ 
ojwrcliii  for  filllag  oat  ianlMMaa  by  sopplf* 
teg  tlM  ooncal  f ociaft  of  wotdi  lo  blank 
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spaces.  But  examples  of  false  syntax  are 
given  in  an  appendix,  for  teachers  who  pre- 
fer them. 

In  the  High-School  German  Orammar  of 
W,  H.  Van  der  Smitten  and  W,  U,  Frater 
p.  Appleton  &  Co.),  while  the  lessons  and 
exerdses  have  been  made  progressive  as  far 
as  possible,  each  separate  subject  is  fully 
treated  before  being  dismissed.  Care  has 
been  taken  that  no  grammatical  point  shall 
occur  in  any  sentence  on  which  the  pupil  has 
not  been  previously  instructed,  and  that  the 
principles  of  past  lessons  as  well  as  of  the 
current  lesson  shall  appear  in  every  exer- 
cise. Supplementary  lessons,  designed  mainly 
for  reference,  are  devoted  to  special  cases  of 
grammatical  usage.  Those  points  in  which 
German  differs  from  English  usage,  particu- 
larly with  regard  to  the  prepositions  and 
their  puzzling  idioms,  the  use  of  participles 
and  the  construction  of  participial  clauses, 
and  the  order  of  words  and  construction  of 
sentences,  are  explained.  The  vocabulary 
gives  such  meanings  of  words  as  occur  in 
the  exercises ;  and  the  index  is  full. 

American  educators  now  have  offered  to 
them  the  Syttemt  of  Education  of  Prof.  John 
Gill  (Heath,  $1.10).  The  work  is  a  history 
and  criticism  of  the  educational  principles, 
methods,  organization,  and  discipline  which 
have  been  in  use  in  England,  and  consista  of 
lectures  which  it  became  the  author's  duty  to 
prepare,  as  Professor  of  Education  in  the 
Normal  College,  Cheltenham.  The  first  man 
whose  ideas  produced  an  important  effect  on 
English  education  was  Hoger  Asdiam,  and 
his  "  Scholemastcr,"  though  dealing  prima- 
rily with  classical  teaching,  yet  contains  prin- 
ciples which  are  applicable  to  all  school 
subjects.  Comenius,  Milton,  Locke,  and  Vi- 
cesimus  Knox  are  the  other  educationists 
whose  teachings  have  been  influential  in 
shaping  the  grammar  schools  of  England. 
The  Edgeworths  and  Pestalozzi  are  credited 
with  most  strongly  modifying  the  develop- 
ment of  the  common  school.  Oberlin,  Wil- 
derspin,  the  Mayos,  and  Froebel  are  the 
most  prominent  names  in  the  history  of  in- 
fants* schools.  In  the  conduct  of  the  ele- 
mentary school,  designed  for  pupils  whose 
education  will  not  proceed  far.  Dr.  Andrew 
Bell,  the  founder  of  the  monitorial  system, 
has  the  earliest  place.  Joseph  Lancaster,  a 
contemporary  of  Bell,  employed  substantially 


the  same  methods.  Without  dispbdiig 
monitorial  organization,  there  grew  up  ai 
a  time  what  was  called  the  intellectual  i 
tem,  which  made  the  culture  of  the  ink 
gence  its  special  aim.  A  further  adva 
in  the  same  direction  was  made  by  Da 
Stow,  who  devised  the  training  system,  wfc 
is  here  presented  with  especial  fullneaa.  1 
book  doses  with  a  chapter  on  amateora  i 
helpers,  who,  though  not  professional  tea 
ers,  have  had  more  or  less  influence  in 
veloping  systems  of  education. 

In  the  Rejpmi  of  the  Commimomer 
EchieaHon  for  1886-'87  (GoremmeDi  Pri 
ing-OflSoe),  the  commissioner,  Hon.  N,  H. 
DatDBon,  states  that  the  bureau  has  and 
taken  to  investigate  the  history  of  Ameri< 
education,  beginning  with  the  sections  of  t 
country  whose  educational  history  is  oo 
parativdy  unknown.  Monographs  on  W 
iam  and  Mary  College  and  the  Univeraitj 
Virginia,  with  sketches  of  other  Yirgini 
colleges,  have  been  prepared.  The  co 
missioner  devotes  oondderable  space  to  u 
ing  the  condition  and  needs  of  educatSoo 
Alaska,  where  he  has  personally  made  a  tc 
of  inspection.  Since  his  appointment, 
has  simplified  the  organization  of  the  bora 
and  has  succeeded  in  hastening  the  publl 
tion  of  the  annual  reports.  The  volume  oi 
tains  the  usual  information  about  the  scbo 
of  the  country,  and  an  index  to  ttie  publii 
tions  of  the  bureau,  from  1868  to  1887,  wi 
a  list  of  the  same. 

The  second  of  the  **  Contributions 
American  Educational  History,**  now  bd 
published  by  the  Bureau  of  Education,  is 
ThomoM  Jefferton  and  the  Unitertity  of  V 
ginia,  by  Prof.  Herbert  B.  Adamt^  and  cc 
tains  also  authorized  sketches  of  Hampd 
Sidney,  Randolph,  Macon,  Emory,  Heni 
Roanoke,  and  Ridimond  Colleges,  Washii 
ton  and  Lee  University,  and  Tirginia  Mi 
tary  Institute.  Jeffer8on*s  efforts  in  the  can 
of  education,  and  the  history  of  the  eiti 
lishment  of  the  University  of  Ytrginia,  i 
given  with  mudi  fullness.  An  intcresti 
chapter  in  the  account  tells  how  the  exam] 
of  this  university  over  sixty  yeara  ago  aid 
the  biHh  of  what  is  now  called  '^theHam 
idea.**  The  record  la  made  mora  ^ralnl 
by  nnmerons  lUuatraftiii,  |Mrl  af  IImb,  I 
duding  a  portrait  af  JeflinoBy  M^g  h 
rowed  from  a  \ 
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**  Tht  CtatiirjJ*  Tkim  of  lltff  butldlr^  of 
ihe  otlicr  €<iXl«^^  dctcribcKl  mn  nW^  gtvnt 
Sef-«ml  t|»^ekl  Aftlclei  on  tbo  tmiireniitf  ftr* 
coaHiboUHl  by  t^riout  writer*,  tIi.  :  "  Iiiflii- 
•QOo  of  iiio  CiUYervit)^  upon  Southom  U/e 
«tit|  Thought,**  and  '^Tlio  Writingn  of  the 
f^mlif  of  tlM!  Unlvi^natj.  I8i6-*i7/*  by 
Wim4m  P.  Tr^-nt,  A,  M, ;  **  l*h!*c»t  OrgarU- 
tttlon  and  C4>iidlUoii  of  tlie  Ctdirenitty,**  by 
Vmt  John  li  Mtnor ;  "  The  Elective  Sy§tem 
of  the  ITolvefity/*  by  Tmi  J.  M,  Oaroctt ; 
and  a  "  Olbliognphy  of  th*'  Uhiorj  of  the 
UaivuMly/*  by  the  editor. 

Ttie  hiMk  nn   Afanudi  7'  .    Ett" 

fnrfi/*if*»/  StJi<>ol$  for  Boy^  bv  i  ,t|ii*. 

trial  Kdiicfition  Aiaocialloa,  X*.w  York,  Part 
I,  10  cfints),  will  form  Xoa,  7  and  «  \n  the 
M^rim  of  mcinograiibJi  piiblliihod  by  ihtii  aaao- 
datioti.  The  iutbir  \b  jiriticfpc)  uf  tbo  Nor* 
m4l  School  of  Untiaftlii,  ntid  han  ttudied  the 
ftubjctti  iif  manual  iminlnR  tn  ^wodou,  wbHb«r 
hff  waji  iM*nt  for  tbb  pur;fo»«  by  Ui«  B«l0ao 
Minlftar  of  BdtMatkm.  Bia  book  bw  bM 
leattitolid  lortbltitrl«i,  wfth  the  bdUl  IbftI 
H  !•  (bt  btit  ftod  nofi  ccpurace  aa  well  M 
tbe  HttMl  wndffBiwt  tratlAaal  of  tho  ftubjMt 
Ibat  baa  y«t  appcmrvtl  b  any  languiti^f.  In 
tha  flrat  pftrl  of  UtU  work,  Dow  before  na, 
%htf  author  acaica  llio  two  ttajidpolau  from 
which  mftfinal  training  ta  advocated,  lh«  aco- 
nomle  and  tbe  padagogio,  gtirinf  a  aomewhal 
d#l«iM  vbiw  of  the  Monoinlo  akia  of  iho 
iiil4««t,  Aa  ac<^tine  of  tiio  acbooli  of  !fiiA» 
and  a  bLitof7  of  fnatnicdon  In  tttnaonl  iratn> 
hig  in  Uie  pHmtfj  aQbooIa  of  Sweden,  are 
tb#  oihcr  toptcf  treat^^d  In  thla  portion  of 
thu  book.  Tlwr^  iJfi  ioma  imcM  of  iha 
ir&nttation  prtxrvM  In  the  EimUth  of  tbii 
pamphlet  Wo  nole,  for  inataaop,  the  ci- 
pmaalon  *^  vbeta  Um  mw/*  and  on  the  aame 
paff  tha  vkdtori  ara  made  to  aay,  **  Wo  hfttre 
oflvn  aafdatcd  the  pupilM  Id  thrir  ntattual 
wiirk  at  the  NiiLs  actbool,^  where  the  orighm) 
phrupe  undoabtMly  meant  **to  ba  ftreacnt 
nt**;  and  In  thaGalUdiim  ''  '      ;**! 

tha  foot  of  the  nasi  pm;sr^  i)  ^  hai 

riprodnoed  the  ftynn  of  Hie  aajsc  phi  oae  m« 
ilend  of  iia  nxnninK. 

In  hla  nntloo  on  Tkt  Am^rieam  tTrnt^r^ 
»Uy,  d«!lf «rod  ait  Cblanibia  Cblkgf^  Jitni  1 
iad7,  Frtit  C%«nl«i  %^9«f  Anill  eiproiaea 
tlM  firw  that  the  ftilar«  onlfTcnicy  of  ttda 
ooontiy  must  bo  fonncd  In  Itansiony  with 
d«9elcycnirot  of  tbp  AmtPticao  p<^le; 


ihAt  ibo  laM  two  yenm  cd  the  uaual  cotltge 
oouni«  may  b<^  taken  aa  the  HfBi  two  of  the 
univerilty,  rel^ating  the  preeent  IreabiDna 
and  aophoiDore  work  to  a  preparatory  oourae ; 
thai  eleetion  of  eoaraee  father  than  of  acp^ 
rale  itutltM  should  be  allowed  in  the  unlTer^ 
ftity«  and  '  r  no  election  tn  the  aeti^ 

amiea;  m  '  tfoope  of  the  nnltenl^ 

ebon  Id  be  twofold — to  Initnid  the  few  end 
lo  enll^tca  the  many. 

Prol  liiAgrt  T,  urn  Mi^wi  befora  the 
UnlTettdty  of  Tcxaa,  October  t^  \%%%  an 
bmuguml  dtiuMTtntlon  on  Bmt  fUewnt  ^la- 
pcetM  of  Scinttfjtc  Sihi^aHm^  hi  whieh  be 
(Kiintji  iitit  that  the  Intfixluctian  of  the  aludy 
of  the  tiatiirat  adcncoi  Into  thi*  modem  aya* 
Icm  of  education  baa  had  n  vaat  and  be^ 
nefloeni  tnftneoot  on  the  popnkr  mode  of 
thouflit,  and  of  aenrdiing  for  tnifh,  on  the 
pttblk  bealihf  on  the  art  of  agriculture  and 
the  mecbaiUeal  art*,  on  our  hnowledgr  of 
mna^  on  th«  methodi  of  eduoitioD  iterlf^  end 
cm  ihe  pwgruaa  of  eodology.  He  toodioi 
nlao  opon  lh#  beneila  nl  the  eEtanalon  of 
itnifendty  atudy  bto  the  homea  of  the  peopltu 

According  Ui  Seeretnry  S,  P.  lanf^t 
Heporl^  the  teitbaoalnn  Iimthiitioa  la  of«r- 
taking  the  capnrUy  of  the  fund  io  enattln 
It,  and  b  faeglntiing  to  need  larger  reeonroen. 
Kew  eecoromodntiope  era  nivvled  for  tlie 
Knthsoal  Mnienin ;  the  Ilbn^7,  now  Indu^^ 
tog  100,000  folnmcn,  end  eitremety  rmlunbH 
ia  ao  crowded  in  the  Congieailonel  Ubmrf 
rooma  an  to  be  of  littlA  itae ;  the  tnctloi  of 
an  aetn>*phy«lral  nbeivnrgitorjp  la  mggfele4 
The  (trat  pftrt  of  Prof  Cope^a  work  on  lbs 
reptitea  ami  betraebiaai  of  Kortli  Amofkn 
ta  bi  the  bende  of  the  pKnIer.  Bsplofntloni 
ere  Bentloaed  In  Japan,  the  blatiiU  of  the 
Gatf  of  St  I^wrcfnee  (for  remalna  of  tSie 
great  aukX  Central  Ami^rii^,  and  Abuikn. 
A  ateaiTy  fnlUofc  off  ^  rrmnrked  tn  the  tnte 
of  addition  to  the  qnarto  •eriet  of  8mith- 
MNihui^'^"  ^vhllo  the  aerire  of 

'^Waeill.  »•**  groei    mudi 

mort^  rapidly.  The  recoii  iMcealoiia  to  Um 
miiaeum  (12,000  gronpe  or  lots  cf  ■podmeai 
aince  the  preaent  bulldiaff  wie  opened)  In* 
dtttle  aatefml  extenalfe  coWecftona  The  ln> 
creaiing  popularity  of  thin  dt*p«rtment  la 
prored  by  the  Inereaae  of  SS,46S  in  one  joar 
in  the  oomber  of  tiaitofe  (i49,02»  hi  tdST- 
^%ia).   A  higher  atnndifd  tium  tbo  nfenge  ii 
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claimed  for  the  clerical  f oroe  of  the  Instita- 
tion,  and  its  excellence  is  attributed  to  the 
absence  of  politics. 

The  sixth  and  seventh  parts  of  Mr.  RUh- 
ard  A.  Frodar'a  Old  and  New  A§tronomjf 
(Longmans,  Green  &  Co.,  London  and  New 
York)  relate  to  the  physical  functions  and 
constitution  of  the  sun  and  to  the  planet 
Mercury.  The  author's  method  of  treatment 
is  clear  and  interesting ;  he  is  well  at  home 
in  the  subject,  and  has  endeavored  to  serve 
it  in  this  book  as  one  should  serve  the  chosen 
and  ultimate  work  of  his  life.  The  publish- 
ers have  done  thebr  part  in  making  the  work 
attractive,  presenting  a  page  of  pleasant  as- 
pect, abundantly  illustrated  with  figures  in- 
tended to  make  the  text  more  easily  intelli- 
gible, and  engraved  in  a  style  that  leaves 
nothing  to  be  desired. 

Several  monographs  have  been  sent  us 
by  Dr.  AlexU  A,  JiUien — ^reprints  of  papers 
read  during  several  years  past  before  scien- 
tific sodeties.  The  one  among  them  of  the 
most  direct  value  is  that  on  the  Decajf  of  the 
BuUding-Sionee  of  New  York  CUj/y  in  which 
the  various  stones  employed  in  architecture 
and  their  several  qualities— particularly  those 
affecting  their  durability — are  described.  In 
the  Oenesie  of  the  CryetaUine  Iron  Oret^  the 
various  theories  on  the  subject  and  the  au- 
thor*s  conclusions  are  given. —  The  Sealed 
Flaeke  of  Cryetal  calls  attention  to  the  liquid 
inclosures  in  crystals,  which  are  more  fre- 
quent than  they  are  known  to  be,  explains 
their  occurrence,  and  tells  how  to  find  them. 
— ^A  double  paper  On  the  Variation  of  De- 
composition in  the  Iron  Pyrites  ;  its  Cause, 
and  its  Rdation  to  Density,  besides  the  feat- 
ures of  treatment  suggested,  tells  many 
things  concerning  a  common  mineral,  in  a 
style  acceptable  to  the  general  reader. — Other 
papers  in  the  list  are  On  M«  (hology  of  Oreat 
Barrington,  Mass.  ;  Notes  on  the  Oladatum 
of  the  Shawangunk  Mountain,  N,  Y. ;  The 
Dunite  Beds  of  North  Carolina  ;  and  the 
Voleanie  Tuffs  of  Challis,  Idaho,  and  other 
Western  LoealUies, 

According  to  the  Report  of  the  State 
Mineralogist,  W.  J,  Irelan,  Jr.,  the  State 
Mining  Bureau  of  California  is  satisfying  a 
want  which  the  State  has  been  in  much  need 
of  since  the  beginning  of  quarti  or  ledge 
minmg.  It  is  gathering  the  records  of  the 
earliest  mining  ventures,  collecting  sUtistics 


of  present  developments,  stadyiqg  the  dm 
ods  of  recoveiy  of  the  precious  metals, 
aminlng  the  unexplored  mineral  sectic 
determining  the  lithological  stroctnre  of 
inclosing  rocks,  and  making  known  to 
world  the  mineral  resouroee  of  the  State, 
has  collected  an  extensive  museum  o€  sp 
mens,  and  is  accumulating  a  valuable  libr 
of  books  treating  on  the  sobjects  for  wfa 
it  was  created.  The  report  for  1688  tit 
all  of  the  counties  of  the  State  separati 
with  all  matters  bearing  upon  their  min 
interests  and  development ;  and  its  nine  h 
dred  and  forty-nine  pages  are  full  of  inl 
mati<m  respecting  the  geology,  minerafe 
mines,  method  of  worldng,  machinery,  1 
results  of  each  district 

The  Reports  and  BuHetins  of  the  A| 
cultural  Experiment  Stations,  whether  exs 
ined  collectively  or  separately,  furnish  inf 
mation  of  value,  to  a  laige  extent  fresh.  0 
from  HaUh  Sqmiment  Station  of  the  Mas 
ehuselts  Agricultural  College  (No.  8,  Janua 
1889)  is  devoted  chiefly  to  Tuberculons, 
The  Annual  RspoH  of  the  Connecticut  8 
Hon  for  1888  includes  a  paper  on  FertSUat 
their  analysis  and  value ;  Bulletin  Na  96 
the  same  station  (January,  1889)  is  on  1 
Valuation  of  Feeding- Stufft.Sulletin  Xc 
(October,  1888)  of  the  Storrs  School  Statit 
Mansfield,  Conn.,  records  Experiments  on  \ 
EffecU  of  Tallage  upon  Soil  Moieturc^B 
letin  No.  4,  of  the  New  York  Station,  Genr 
is  on  the  Chemical  Composition  of  some  /V 
ing- Stuffs  (grasses,  clovers,  forage -cro] 
grains,  and  by-products). — Bulletins  Noa. 
and  4  of  Cornell  Uhiversiig  Station  (Nove 
ber  and  December,  1888)  relate  to  certi 
insects  and  to  the  growing  of  00m  for  f< 
der  and  ensilage. — Bulletin  Na  3  of  t 
Ufdversitg  of  Illinois  Station  (Novemb 
1668)  relates  to  Field  Erperiments  in  Oa 
— BuBetint  Nos.  2  and  8  of  Iowa  Agric% 
ural  College  Station  contain  thirteen  ai 
cles  on  *'  Com-Tassels,  Silks,  and  Blades 
"  Characteristics  of  Hardy  and  Tender  Tn 
Trees";  "Promising  New  Fndta,  Qnm 
Insects,  and  Insect  Remefiea,"  and  oil 
subjects. 

7^  RepoH  of  iks  Omtmimkem  of  i 
temal  Revenue^  Hon.  JoMpk  &  IfBhi^i 
the  last  fiscal  yMr,< 
spiritSi  aulMrtitslMi  ftv  I 


LITERARY  aVOTWES 


k  \Mt^  lacraftfte  ii  •hoim  in  mamj- 

fiotltrat  of  tobMOo  and   9ol1e«tk«iii  there- 

ffom,  wlilb  tlw  III  d(^- 

croMod  duHng  tki  ji»nji, 

hinjli-wluei.  A  Urge  and  vnhmbk*  (lotiloii  of 
till!  frpoit  dcab  vUh  buttor  ivUvtiiatc^,  and 
tlu»  Uwii  ikml  n'gul&tioii4  of  differrat  oouti* 
triflt  rotpi^etiog  them  and  Adulteration*.  The 
coiiitiiiMioii«r  abo  publlaliMf  ha  a  ficparate 
doenmoat,  lh0  Ayuldl^ni  /or  th*  AhoIj^U 
of  /Wii  <ii»<f  J!>ru^«  (h  iA^  Diiiriel  of  Colum' 
fri'a;  to  which  U  ap|:KrudtHl  a  lUt  of  tub* 
ftano«i  that  art!  danf;eruii«  or  that  are  tkarm* 
imm  mhgn  pttmeni  in  f^oda.  Blblio^rmptdoi 
iOooiopiutj  both  pamplilcta. 

With  ihe  new  year  aercml  new  perlodl- 
cali  hflfo  oome  i&io  Muk  aad  htrlte  att«iUSoiL 

-If  pt}blirati<in»  d<^Tauid  to  tbiolocr 
ilm  di«ctia«ion  of  iiirrvnt  rcltgiotiai  Ilitr* 
•17,  and  •dtnititic  t^ipim,  and  queaiiocia  c«n* 
Kbiiftid  wUh  t'h<irv'b  work  and  moral  rofonu. 
h  y  ard,  D.  I).^  and  pub^ 

\in\  u.f  b/  tlift  Hoard  of 

PttbUoatioQ  oi  ibe  OamberUtMl  PrtabjiaHan 
Ohitrolu  Among  the  artlelci  ir«  note  thoie 
of  Ptvildimt  A.  a  MiH«r,  on  the  '*  Pb/aical 
Baiit  of  Moral  lUform*';  Pw»f,  Hindu,  on 
■^Clnrloi  Darwin";  Prof.  Tli^crt,  «n  **Oar 
Senacap  bow  we  uae  Uiem,  and  whai  lb«7  itU 
iia**{  and  T,  X.  Hunl,  on  the  **D6«7  of 
Ckrlatiaa  QlllMtiahIp,**  aa  probably  moti  tOct- 
ly  lo  interatt  our  r«ad«r».  Thf  t\9ti*gim  Ii  1 
monihlj,  deroled  lo  the  l&torwiU  of  itndai* 
ftradualca,  edited  bf  fiwMMf  ^&M(,  and  pnb. 
tlihid  al  Botloa  ttndar  Ibt  auaploia  of  tb« 
liilWwtt^yMto  iVi»  j|«D<Mi»oit.  tl  alma  to 
be  llie  ocattrai  or^^  of  otir  four  hundred  and 
UrtT  or  FDore  coIlq:e«,  with  their  more  than 
itoff  btuid;c<l  au«l  t) nfht  thouMBd  atndeota ; 
Mid  ia  to  be*  except  for  th«'  *'  ipedal  p^pcr/* 
Urn  vofk  of  utidcrgraduiiteii.  Tbe  paper, 
•*JL  Wodter  In  Slone,"  in  the  fint  nttmber, 
la  ft  tr«lf  adentlfic  utmlv  of  tndUn  relka. 
Anotbirr  ntlno  In  a  Ajm- 

-  nn  **Th**  In* 
of  Athletics  upon  If:  " 

11   %  fortnightly  J  til* 

Mtidf  ol  tbe  German  tani^iaee  and  litera- 
tnre,  edited  and  pttblUhed  bf  A.  W.  Span- 
boofd,  el  Ifancheeler,  K.  tf.  It  will  «tirm(a 
lo  leaeb  the  k^goage  and  to  aoqiiftbil  ila 


HioTp  Bidblov 

■if.,  will  Hiideilaipe 

ol*  taifiwlNl^of 

Ttiraof 


by  I 

«clecti*'Ui<  fruiii   tlio 

monthly^  ^ 
l<>  jpve  lo  ! 
what  U  going  • 

the  StAtii  and  l^'..  .,.    i  ntiirw^ 

and  dUcoTcrie^f  and  thv  |(ood  '  >r. 

Pp,  10,  II  a  ywar.  JShdne  /.....,  ..,  \i\ 
/VijDT  anil  G.  //.  SkKkMi^  editors  (tClecvio 
Power  PubUabkiK  Oamptrnj^  New  Tork),  In 
dcTotod  to  tbe  laiefeati  of  ike  elootric  rail- 
way«  and  of  the  Uiuwmlaeiun  of  power  by 
elect riciti  for  indttf trial  pnrpoeea.  Ifooibtf « 
Pp«  84,  fa  a  ye<ar«  7A«  Bimnm  K  eaton'e 
Joumalf  Marjf  F.  Sf^our,  ediior  and  pttb> 
llaber,  New  York,  la  a  monthly  dtrvotcd  to 
ttie  fnttreeta  of  alt  women,  eapctciAlly  of  tlioee 
engpfod  lo  artlre  puriuitii*  U  believea  Uial 
women  may  eiieiseed  In  e^ery  tpb^o  of  U^ 
and  wdl  advocate  ibo  neogDltinn  of  tlidr 
Hj;l}t  to  liaee  Ibetr  auooeia  adcBOwtedfid ; 
*'  will  be  the  organ  of  no  ipeeial  rcf^fm,  bot 
of  all,"  and  ^  will  look  at  iUv  wotxtan'i  eido 
of  efery  quentlon.**     I'p,  "ii,  #1  a  year. 

Ptmidtmi   O.   Sr  •   Autm-km 

J&ttrfuU  0/  /V;yrA<i^;p  .  r^  aeeood  vol* 

nme,  well  carriis*  'lut  tbc  high  pnrpoee  wUb 
which  \t  Mtartod  Tnthe  Utcet  r>fi»*K'-r  l^r^, 
Banftird  glrw  a  ittudy  of  the  **  !'•  ;  x- 

tioo,''  beludinil  Ihe  hUtory  of  i)><  xn-i t«»- 
tions  and  the  reenlu  of  tht^  tnTe9tig»tiooa 
theft  bwre  been  made  on  tbe  fnbjeot ;  llr.  W. 
W,  Bttvnbim  cowddere  tbe  **  Memory  **  itom 
ibe  hiftoHoil  nnd  ei[irHmmtal  polnu  of 
view  ;  end  Um.  Putnam  » JaooU  diitouiece 
"*  The  Place  for  Ibe  Stody  of  Lcnfuage  bi  a 
CurrietduiQ  of  Sdneaiion,^  In  tbe  nolioii  fai 
**  pMydiuUigical  yteralure,"  which  bchtdo 
many  tltlea,  worka  and  pa  pern  on  tbe  nerv* 
oua  ey*tem  are  reriewed  by  Prof*  l>ooald* 
mti^  and  tbote  in  the  eiperlmotttal  flekl  by 
I*ii>f.  Jiuitrow.    |A  a  year. 

The   Harvard  Lnw  fifwitm,  montbly^  fa 
piQhthhad  by  Ptndenta  of  the  Harvard  Liv 
'   >otp8  IL  Kuiier  aa  cbiel  ol 
i^l    The  nuctibere  for  (M^ 
^  '     r  !8Slt,  contain  an  mm^ 

h^-  M 1    N  r  ton  on  the  '*  IHatofj  of 

tbe  Lao  of  Buatoeea  forpormliona  before 
IflOO/*  which  rwvlTed  thv  pri«i>  ottttwA  by 
III*  tlanranl  Vjiw  School  AModaliaO"^-€  pH«e 
wbicb  bai  tbe  promlae  of  boouni&f  an  an* 
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nual  one,  at  least  for  BCTeral  years  to  oome.  | 
A  summary  of  the  *'  liquor  Statutes  of  the 
United  States  "  is  given  by  William  Church 
Osbom  in  the  October  number.  The  general 
list  of  contributors  includes  several  publi- 
cists of  national  fame ;  36  cents  a  number, 
$8.60  a  year. 

The  Mawufaeturer  and  Builder^  W.  K 
WaM^  editor  (Henri  Gerard,  publisher,  New 
York),  now  in  its  twenty-first  year,  is  devoted 
largely  to  the  building  trades,  and  whatever 
relates  to  them,  and  well  occupies  its  field, 
which  it  makes  to  cover  a  wide  range  of 
subjects.  The  number  for  January,  1889, 
shows  continued  improvement.  Among  other 
matters  it  has  a  review  of  progress  during 
1888.    $1.60  a  year. 


PUBLICATIONS  KECEIVED. 

Abbott,  Samuel.  Editor.  **  The  GoUeffiu.''  Month- 
ly. February.  1689.  Boeton :  New  EnglaDd  Ister- 
ooUeglate  Preaa  Aaaociatioii.  Pp.  100.  80  cento. 
$aayoar. 

Bell,  Clark.  The  Beoent  Jadidal  Departure  In 
Insanity  Cases.    Now  York.    Pp.  4a 

Binet.  Alfred.  The  Psychic  Life  orMlcro-Omn- 
isms.  Chicago :  Open  Court  Publishing  Company. 
Pp.  121.    76  ceuto. 

Bruce,  Philip  A.  The  Flantotion  Negro  as  a 
Freeman.  Now  York :  O.  P.  Putnam's  Sons.  Pp. 
802.    $1.25. 

Buck.  J.  D.,  M.  D.   A  Study  of  Man  and  the  Way 
to  Ilealth.    Cincinnati :  liobert  Clarke  &  Ca    Pa  1 
S25.    $2.60.  ' 

Buckham.  T.  R.,  Flint,  Micb.  The  *"  Bight  and 
Wrong  "  Test  of  In5.inlty.    Pp.  4. 

Burt,  Stephen  Smith,  M.  D.    Exploration  of  the 
Chest  in  Health  and  Disease.    New  York :  D.  Ap-  | 
pleton  &  Co.    Pp.  206.    $1.(0. 

Canfleld,  William  B.,  M.D.  On  the  Microscopical  I 
Examination  of  Urinaxy  Sediment     Pp.  4.     The 
Oonococcus.    Pp.  8.    Baltimore. 

Carpenter,  William  B.  Nature  and  Man.  New 
York:  D.  Appleton&Co.    Pp.488.    $2.26. 

Case,  Thomas.    Physical  Realism.    London  and  ' 
New  York :  Longmans,  Green  &  Co.    Pp.  887.    $6. 

Cornell  Uniyersity  Agricultural  Experiment  SU-  , 
tion.    Fir«t  Annual  Report,  for  1883.  | 

Coulter,  John  M..  and  Rose,  J.  N.  Rerision  of 
North  American  Umbellifene.  CVawfordsville,  Ind. 
Pp.  144,  with  Plates.  I 

Cram'fi  Standard  American  Atlas  of  the  World.  ' 
New  York :  WiUlam  M.  Goldthwaite,  Manager. 

Crooker.  Joseph  Henry.  Jesus  Brought  Back. 
Chicago:  A.  C.  McClurg  &  Co.     Pp.  214. 

Crothers,  T.  D.,  M.  I>.  Should  Inebriates  be 
punished  by  Death  for  Crime?     Hartford,  Conn. 

"Current  Literature."  Monthly.  February, 
1889.    New  York.    I»p.  1S8.    26  cents.    $8  a  year. 

Davis.  Eben  H.  The  Beginner's  Reading-Book. 
Philadelphia  :  J.  B.  Lippincott  Company.    Pp.  128. 

Dawson,  Sir  J.  William.  On  the  Eoxoie  and 
Paheozoic  Rocks  of  the  Atlanric  Coast  of  Canada,  etc. 
Pp.  iJO.    Notes  on  Balanus  Hameri,  etc.    Pp.  6. 

Dawson,  Sir  W.,  and  Q.  M.  On  Cretaceous  Planto 
from  Port  McNeill,  Vanoonver  Island.    Pp.  2. 
_  DonneU,  E.  J.   Outlines  of*  New  Sdenc*.    N«w 
Tock :  O.  P.  Patnam's  Bona.    Pp.  6a    $1. 


Day,  DaTidT.  Mineral  BeaoanM  <if  the  1 
SUtea.  Report  for  1887.  Waablogtoo :  Goveo- 
Printing-Offloe.    Pp.  8S9. 

Dmmmond,  A.  T.  Tb«  Groat  Lake  Basins 
St.  Lawrence.    Pp.  40. 

Dyer,  T.  F.  Tbinehoii.  The  FoIk-Lar«  of  1 
New  York :  D.  Appleton  as  Co.    Pp.  8S8.    $t 

Eoclea,  K.  G.,  M.  D.  ]>eaeeot  and  D 
Brooklyn.    Pp.  21. 

Fletcher.  Alfred  Ewen.     BoDoeascheiln^ 
ptsdia  of  Educatioo.    Syraeoae,  N.  Y. :  C.  H 
deen.    Pp.  502.    $3  76. 

Geotogfcal  Surrey  CT.  8..  BnOetiB.  Noa.  40 
Washington :  Goreniment  PrintlDg-OfBce. 

Gibson.  R.  J.  Harrer.  A  Text-Book  o 
mentarr  Biology.  London  and  New  York : 
mans.  Green  A  Co.    Pp  MS.    $1.76. 

Gosse,  Edmund.  A  Hiatorr  of  Efgbtecotb 
mry  LiteraUire.  London  and  Kew  York : 
miilandBCo.    Pp.416.    $1.70. 

Gookl,  George  M.,  M.  D.,  PbfkMMphia. 
Psychological  iMJuenoe  of  Eiron  of  Kefrartkfi 
their  Correction.  Pp  C^Dreams,  Sleep*.  Cons 
nesa.    Pp.  24.— The  Homing  Inatinet.    Ppu  M 

Greely,A.W.  Beportof the Cbtef SifmaM 
for  1887.  Washington  :  GoTemznent  PrintivM 
Pp.  892. 

Guney  Hot-Water  Heater  Calendar  for  15C 

Illinois.  Message  of  Bfchanl  J.  Ogleeby, 
emor.    Pp.  28. 

UUttoto  State  Unlrerritj,  Agrienltiinl  £] 
ment  SUtion.    FInt  Annnal  Report.    Pp.  16. 

Iowa  AgricoltQzal  College  Experiment  Sti 
Bolletina. 

Ires.  Frederie  E.  A  New  Principle  in  Hdk 
my.    Philadelpbla.    Pp.  18. 

Jamea,  Prof.  Joseph  F.  Dittribotioa  oTTcr 
in  the  United  Statea.    Pp.  fi. 

Kansas  State  Board  of  AgricultQic.  Sixth 
nia]  Report  (adTanoe  sheeta).  Pp.  67.— State 
torical  Society.    Sixth  Bfennlal  Report    Pp.1: 

KiUer,  Edward,  llie  UnlTeraality  of  Two 
peramenta.    Pp.  8L 

Klein,  Dr.  Herrmann,  and  McChire.  Edn 
Star  Atlas.  New  York:  J  B.  Yoong  A  Co.  P] 
with  Eighteen  Platea. 

Kreider,  George  N..  M.  D..  Sptlngfleld,  UL 
Micro-Organiams  enter  the  Body.    Pp.  8. 

Lake  Forest  UnlvenltT  Catalogne,  l^^S; 
Pp.182. 

Lewia,  T.  H.  Effigy  Mounds  In  Northera 
noia.    Pp.  8. 

Mason.  Lewis  D..  M.  D.  Etiology  of  DIpeoB 
and  Heredity  of  '*  Alcoholic  Inebiie^."  Pp. 
Pathological  Changes  In  Chronic  Aloobollam.  I 
Fort  Hamilton,  L.  L 

lodnstrlal  Edncatioo  li 
GoTemonent  Prlnting-0 


The  Tree  of  M' 
Syracuse,  N.Y.:  C. 


Mayo,  Rer.  A.  D. 
South.  Washington ; 
Pp.  8«,  with  Platea. 

Mills,  Cliariee  de  B. 
Growth  and  Fruitage, 
deen.    Pp.  28o. 

Navy  Department  U.  8.  Report  oTthe  Ch 
the  Bureau  of  Steam  Engineering  for  IS9S.  JPp 
—Pilot  Chart  of  the  North  Atlantic  Ocean.  Febr 
1889. —  The  Derelict  American  Sehooav,  K 
White. 

New  York.  Report  of  the  State  Beard  eC  C 
ties.  Pp.  00.— Committee  Report  00  the  In 
Pp.  261.— Report  of  the  State  BefomatoiT.    Pj 

Oswald.  Felix  L.,M.D.  Oayt  ud  NlfMi  fe 
Tropics.  Boaton:  1>.  Lothrop  Ooapaay.  Fp^ 
with  Platea. 

Preyer,  Pro£  W.  ud  Browa.  R.  W.  The ) 
of  the  Child.  PartlL  New  York  :  Dl  ApflM 
Ca    Pp.817.    $lJia  ^^ 

Baneh,  John  H^  ILIX,  Bemtoif  IHMli  1 
Board  of  Health.    Btrat  m 
Medlod  OoOflff^  MitSaB^lMi 
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B«iioo,  A.  Wood.    TtotMifBlaty  Oftpi«l^  Id 
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POPULAR  MISCELLANY. 

Vftterml  FiHifmtloii  nf  P«tl«t#il  StKMMU 
^— >Tbo  grow  lag  gKi{itiUtloti  of  ih^  niftay  citiM 
wliioli  dbobuigtt  tlidr  tew»gf  Into  riverv  g{T«« 
Jtiofvasfiq;  lsti(»ortaikcc  to  tbc  qnc^tion  tiow 
gr»»t  ft  dagnw  of  [tallutloti  U  allow  aIiU*  In  a 
finuilli  of  glf*n  How,  iiw>  wnt^rr  of  *1itch  in 
to  Iw  QMd  lower  down  fur  ilomit^tic  or  for 
ittintififllaiftoiE  pvrpcuieik  Mr.  Ritilotph  Her- 
lug  1^  tluki  oxkUUoo  ftiid  deooimpotltlan  of 
MW^|9  BiiU«f  wifl  for  A  tom  lllDt  tbm^t 
to  bo  the  main  cm^  for  tbe  ol«ri6cmtioQ  of 
pollBted  rif^^m  TiM^f  Cl  ii  kooim  to  h^ 
btvt  A  iDliu»r  CMtso  eQ(mfi«r»4  with  dilution 
ftad  iQtMldmer  i  wid  if  t!ii»  tcfrage  i«  din- 
ciuri^  in  Ik  freih  ootuiilloii  inio  a  strvara  of 
wmler,  lt«  de»t7iifstSc«i  ti  b  ptrt  doe  to  (UU 
fttkd  olbcr  tqxi  i  tft.    Bomeof  th»  rctf< 

BM  (^roo  flo*  upoM  ol.  BO  d^mU, 

In  tltitf  wiy.    Mg»t  tuf  \hn  dioompoiitkai,  or 


t  oildsUoii  IS  It  \n  u«imi{y  tcrnidd^  of  i»^9^t 
b  effected  by  tli«  tojpHaili  of  mknttoofiio 
plaii%  oikfobcttf  or  tMot«fia  amttdiiod  la 
boiJi  «lr  and  witor^  which  it  fm^  «efse  npm 
lh«  dftd  <Oi^»nliJ  mailer.     (  ti|;  tb« 

•t«i^dlJi«ha4l^  inU^i  ri  uuqcUI 

be  deponded  iifKiii  ool  j  lo  a  llmHod  oiltBlp 
hvcauMf  of  th«  ooin{>aiatlT«  alowncM  with 
vvhirh  it  taJcefl  ploca.  ^ub»ldcnoe  of  Ibo 
l>«ari«r  iiiaU«r  t«iidt  Ui  eUrif;  li  before  it 
0owa  many  nUea ;  dtlntion  wiiJi  a  iuAd^nl 
qiuntit;  of  clean  water  prerrntj  an  oflhu- 
alTciu>««  almcMt  al  cmott ;  bui  oildaiion  r^ 
>t  mno;  ilaim  under  oootbaooiu  altalloo 
rTTcr,  Fft^m  a  comptftom  of  dats  In 
regard  to  tlip  actual  purltldtflon  ol  pottnted 
■troamn  wo  maj  draw  the  fnUowtoK  laftrw 
«tA«<i :  Rifirn  not  to  bt  lued  for  ir«t«r*«iq^ 
pliciif  but  to  Ihs  tnoffcnftite  to  comoiiiniUea 
maldiQg  a  few  mllee  bolow^  to  remain  lit  lot 
onitiiarj  manaf arturing  pnrpaeea,  and  to  «iia- 
Utn  ttir«  i\U  tit  ^f'K  majr  rrcetre  ibe  ifwago 
fmni  oDc  thauiantl  p^mioiii  fi»r  at  leaat  ever^ 
one  hiindffd  and  fifty  to  two  hundred  eaUo 
fctt '  !>  flow  per  rainut^^  vuppoatng 

Ibiii  <  :»Aid«(nMof  the  licitrkr  mat^ 

ler  tdkea  plaoe  iminadlaSd^  betow  the  town 
dbieliavgiBic  the  aewage.  Bevond  the  above 
Ibtilt  It  appram  to  b^  adri«ablo  U>  rttfoit  10 
land  or  utbcr  ftllraUoo,  or  to  obemioal  pra* 
dpltation*  Dot  the  whol«  u^Jeol  nceda 
further  lnveetlgatkiti. 

He  llrbntla  fttjr  Peite«i  IfKjii 

Colonel  S.  N.  Stewart,  of  PhUadelphia,  bni 
rcoentlj  built  a  pontoon  bridge  for  onliturjr 
tralBc  iCTuti  the  Mbi^Hiii  Riren  ^  NVbratlta 
atj.  It  ia  1,074  feet  Uing,  %ik  feet  wide, 
and  ennj»[fti  of  a  flooring  laid  upon  boau 
whlrh  float  ttfioo  the  fiw<^  aJid  are  ircurvlj 
aaebored.  The  dt j  hae  held  a  f nnchiae  for 
eMh  a  btidge  for  twclre  foara^  Iml  the  pro- 
jeci  hai  bivti  opposed  bj  ;  reeled 

In  aleamboete  pljtn^  00  Ha&y 

prvdirted  Ihit  the  Att*'tiipt  woaid  foil^  for 
the  llliiourl  Rirer  haJ  a  ■wilt  ctrniml,  which 
barf  attaln«i  atmut  itj  bt|^lieit  telodtj,  ami 
Vaqte  numberf  of  togpn  and  trvee  areeoMtatt^ 
I7  driltlQg  In  the  etraun*  Tbeee^  however, 
arw  carried  under  the  floata  without  doing 
any  dame^  lo  the  dhann^  of  the  river  the 
bridge  tniltei  a  T,  pointing  down  itrtam, 
wkidi  ft  Iho  dnw.  To  op«n  the  draw,  the 
■I  Ibe  pohit  of  the  T  an  out 


off,  and  th«  current  swing*  the  two  AectioiM 
ftpArt,  leaving  a  free  opening  528  teet  wide 
It  18  tb&  w ideal  draw  In  any  bridge  ever 
biilU.  The  ends  of  ibe  flection  Ate  <xinn«ct4)d 
bj  a  Bunkcu  stcfl-wire  oablo^  and  tbe  draw 
U  <Uo«ed  bj  winding  this  op  on  a  oapsun, 
worktMl  by  one  mait  There  la  a  pontoon 
bridge  acrtwts  ihr  MU^idsiiipi  River  at  Prai- 
rie du  Chien,  thi"  ilmw  of  which  requires  a 
powerful  engine  lo  dose  it.  The  bridge  it 
to  be  reuiovi^  each  winter  wbctu  ice  covers 
the  river^  Bi>Ui  tbc  pontoon  bridgi*  and 
a  crib*work  structure  1,050  feet  long  whldi 
emmm  a  second  anu  of  tha  ti^er  were  built 
in  twfutr^i^ht  daT9«  at  a  co#t  of  about 
IIS.OOO.  For  th4»  spring  6ood^  it  is  pro. 
pcKMid  tct  greatly  Increase  the  stren^h  of  the 
Wlm\  aochofim?  CiiMca.  Tbo  bow«  of  tbi> 
boaU  fttv  U»  U*  sbi^lhod  n  lib  tron^  and  the 
boHoaia  lure  to  reed  re  tui  iixtra  planking  of 
oak.  A  tailroad  biidge  of  st4?e1  cw»fe»  the 
river  near  the  pontoim  bridge,  Tbia  was 
built  between  t)eo(^ml»er,  18ST,  jmd  June, 
18^  ilerttoforep^mtOQti  brid^oi  hare  been 
Uttla  OMd  exoBpt  aa  a  tctnporar/  expedient 
for  fBilitary  pnrpMei ;  but  itieir  dbeaptxiM, 
aad  tba  sttSsfaelorf  diaracftor  of  fbe  tew 
•BiotbtrdalBiliiiitbt  form  Jvat  detenbcO, 

§§■^1  TtiHb-^Tbt  fiomalh^  ib  rpp(«- 
i^lwil  by  Mc  F.  L.  Jamea,  who  haa  traveled 
wmim^  tban,  ai«  a  conoua  poofilc,  hoetik  to 

m^mmm,  aAboota  of  tbt  gwt 
aSMi  lo  Iht  Owmiitt  tjp^  bj 

In  «l  p«9  Jjlilk  Uoad.  TImf 
H  lliiifMaof  tb<4rti»> 
llf^teAlaairiyapMihnii.  Akkoiqi^tlieir 
■Ml  ia  bi  JUbb,  dhf7  hav«  bats  kwra  ia 
ariv  avapa  ba  ttSL  ba  lwatiin|,aa  awBia  aa  ibaB 
«a^  bba  la  <auii  him  aad  iiMa  bUa  for 
Iwvi^  bM  vam  ibilr  boMa  att4  kllkd 
tMewifaaaaicama.  Tai  Ibcy  let  aff  aad^ 
4tm  |ai|?an  abb  tnort  tmwwt  liaHa^  lao- 
M«to^«aiSi«vr    Tbabbvif  aaMli  aarf 

aaibiteA.  tf  il^  Mtt  ibIM  «»  kia«»  lb» 


xs^hm  UtifMigb  wbidi  iSmy  | 
tfplfetbaaa.    Ai  ooa  plaoe  iba  | 
the  caravan  bad  daaoDdad  fr 
«^riA,  anil  llita  wai>  aoolymad  ab«i  1 
and  th«  otiiera  b«f»ii  l«  odqI 
wiia  part  of  ooraelfis^  for 
our  moatba  blow  fortb  doodi,  ah 
<>f  J  domm  faib! 

(  l^eaeoloada  werettDt] 

bearar^, '  but  were  dae  to 
banslcaa  fira-mab«i%**  ai 
one  of  tbe  pBitj  atracb  a 
f rcMb  cigaxifU€«     Thia  caai 
denncfii.     Tbm  malcb  bai 
tiiug«  and  of  eoorao  tba  dwail  i 
thunder ;    ao   iba   Itmfalafa 
tuaker^*^ 

DtaJla^  mi  tba  iral 

ft  la  not  often  that  doctari 
aarva  a  brofcan  bona  aJaost  ia  ibi ! 
of  boaltbfitl  bcalia^t  aa 
pririlei^e  of  Or  It  W.  a 
on  the  aaaia  dajr  a  ivMailid  ( 
turkey-TOltttra  ahkli  bad 
bigb  in  tbo  air  witb  a  irU  * 
cuttlcAHi&ia;  lb*  ball  to  ibaj 
paaalng  dear  tbnioi^  ibe 
tau»r  eaac  btmkiog  in  two 
tba  ubi^    Tba  ^wb>  wai« 
diieovered,   and  tba  Ut4  aa*^ 
whoU  ajad  Tigoniaa,    Wban  kSBtd 
iacUsd^  thnsa  waito  af  t<rvmcd»  it  ^ 
Ibal  an  ol  tba  OMlal  liha  aad  ] 
badbaon  bivtai  a«n^  bat  wp 
afeaaHalljbaaM.    TbaHbelMai 
•Mdi  a  good  valMi  aad  4 
biila  aaa^  d^v  sad 
aiapwla,  Ibnagb  naa  peHen, 
tianjaagaad  a  encdhis  at  i 
oooaibMkiK  aca> 
a  Iralv  fe^:«tJ5£ii 


» or  do  aav  t 


pnprLiR  wrscsLLAsr, 


Ujr  9»j  ikforttittj  or  shortening  ajv 
largely  diu  to  the  iMit«rtft}  aMi»t»aot  »!* 
fofdod  hf  ibe  qtiOlfi  of  ihf  iinmnrv  hw\  «ih> 
OBllAfy  f«Athei«,  which  art  (!•«  »pltiitd.  Were 
tlU«  M4  UiO  OMQ,  ^nriUj  endued, 

llwhiidinmia  t»«  •      ,         <•  iti  ^o^^r  of 
lllgjbt,  or  dtpriTod  of  tk 

l*ao4  aod   l^ciionlfAl  l^uti  of  khj%^ 

be  mtwit  imporiivni  of  Ui^  fooil- 
'  Ahrmttmft  U  the  (^{Poa  A(tym$i- 
im\  ft  tertiikl  bc^iitig  gnitii  m  itii«U  ••  » 
aV  lufttd,  from  whlot  tbt  geMfml  hrcod  if 
An  inforior  btack  hraiui  ii  iii«t]« 
ft  kind  of  BtlllH  tlifti  grow»  in  low 
groiutdii.  RdftAtod  flftx-iecd  U  Motnettmei 
i»ftlftttt  The  flower*<itDd(  of  the  pUu»t&)u, 
oooked  witii  milk  ftiul  butter,  to  very  tenderf 
hfti  tiift  flavor  of  new  bread  •otDowhftt  ttii« 
todoMi  ftud  if  ftD  flteftiliel  disk.  Flrom  the 
of  the  miiCf  Biftta  sm  made,  Tb« 
«a  ftKlopiftd,  fanii*hc«  a  itiugh  fibisr, 
wMcfa  li  ttMd  \n  mkkittg  oordftg*  ftiul  twitiB*. 
fHb«r  flb«ri,  for  rmHouft  nftta,  ftra  furalibcd 
hf  tllM  bftrk  of  thii  CaltihvpiM  fiig^nitia  ;  ftftd 
the  tander  leftrm  iievl  jr  paUod  frocn  tbe  itlp« 
of  ibe  doQiB^fiftlm  are  wound  into  ■!!  ki&di 
of  otftltlnf  ftAd  ba#kct»wftr«,  Tbe  powdf^red 
Mod  of  ft  lftifE»  tret  celled  h^rth^ra  {MUttiia 
farm^iitfa}  ii  thrown  Into  the  wmtor  to  tto* 
pafy  flab,  end  mmkct  it  more  eftij  to  cfttch 
Ibetn.  Tbo  ohic^f  ftftldee  of  eiport  arc 
cftlriM*  hidti,  #11 HH  mid  dH#d,  beeewftx; 
tftttMi--  %    guttft* 

ebftfPim  B  .Usopftni* 

tkl&e,  toiulc,  boMgr,  md  tobeooo. 

IhtMiil  Ib  Bf>ftd1ftf«— Tbe  prinitry  ob- 
jeA  «l  ordittmrj  rcudiiiig  or  itudj,  Mr.  Bel- 
fottr  koldet  In  hU  roctoriel  eddrcM  et  8t. 
A&drevi,  Ii  tbe  ff^oTmeni  to  b«  obtftlntd 
by  tbe  poamloB  aad  ftoqelt^iiiacitol  Inoirk 
tdfff^  Knowledge  le  raoel  eeaOj  elteiiied  io 
Iboift  ittbleoti  wbleh  we  like  mn«t  And  iftke 
laiereel  b;  end  by  that  prindi^i^  w<!i 
be  direolod  to  tint  kind  of  reeding 
wUdt  we  eboiild  teke  up.  By  the  luune 
prloeiide  we  nhoold  not  try  to  ttftd  tbe  booki 
on  th«  lUt  of  ilin  kdodfi^l  or  an  beet,  OMrvly 
tpeeaaie  they  ere  on  the  li»t;  bat  when  mil' 
k  le  fbced  on  ft  pftrticalar  Une,  the  llet 
to  f«f er  to  for  tbe  beet  books  beer- 
*  ttiiOft  IL  Wbftt  iotereele  tbe  ordl&ftfy 
I  el  agM»  tijoe  doee  not  lultreit  kirn  at  eo- 


ctber;  bet  '*UU  iitr.i^ii>  ihuit'^v'  whh  ihv 
chftftgee  tbet  efi<  p'm;;  kui  mrnmul  him  in  the 
worlds  Ei  ieeft  eotne  aetiml  cnrioalty,  rcede 
aomethkig  la  tbe  memw^pigtk  hmn  of  eome 
incident  or  clierftfiter  bi  bletoty,  or  gpoi  lo 
aome  plecii  wbicb  ftwekene  bit  latereei  ead 
ftttenikin^  end  todnote  bia  lo  leed*  If  lllft 
ordJnAry  nrnn^  Uiod,  le  to  rad  wluu  fatewabi 
him,  he  b  prett^r  eun;  to  trmd  widely,  end 
thtrrcffiro  necmjuuily*  flinof  life  U  nborl,  en* 
(»f*rfiehilJy.  .  .  i  Now,  mn  it  b«  aaiU,  lltJii 
the  mm  who  reede  liko  tbiii  wttb  IraluMeft 
end  rifcor,  rftger  to  flnd  out  aomcibifigv  ^^ 
gH  tight  on  ft  tubject  dark  lo  bbn  before^ 
will  not  get  more  knowlindgis  and  ao  btneJlt 
blRi»elf  vftstly  aioi%  titan  tbv  man  who,  wiih 
dUiir  anil  jieiulnl  atepe,  heevtly  plodji  tl) rough 
ft  Ibt  of  booka,  thuiiKh  that  U»t  hae  on  it  alt 
ibe  naeterpieoea  of  oreatioii  t  *' 

Hitl>  ftp  llMMif  iMftlfl* — V  (itan  to 
make  our  boaae>-tope  necfnl  la  ik^'tchcd  by 
Dr.  GauTomeor  M.  Bmlthf  b  a  papii!r  on 
'^Waateil  Sunbvama-— t^AUnod  Hmtw^-iopt.** 
Tli»*  Oricniftl  haa  no  diflloully  in  the  matter; 
he  Urri  on  the  top  of  bia  bouae  a  oonaldeiv 
able  part  of  tbe  yi^ar^  and  bulkb  hie  roof 
«Uh  an  •ipecia)  iiy«i  lo  that  »ort  of  oooupih 
lion.  Why  may  not  we  !  By  pltobing  our 
tnite  upon  them,  or  by  takiag  tbem  ai  tbvy 
un,  no^M  tliat  the  roof-oeevrlnp  wenid  bave 
to  be  made  more  eolkt,  we  mi^bt  make  onr 
roofe  eomfortafali)  aojomming^placoi  aiid  In* 
expenaifv  ennnDar  boaltb4«aortti.  *^  Uooi* 
bg/*  eaye  tm  ealbor,  **oaQ  be  eootrfved 
Ruited  to  thift  dlmate,  and  eDdoring  ai  pav^ 
menl.  A  pleaeqre  reeoH  migbt  ernaiMiil 
eadi  i«aUenoi^  ite  Ibnlta  bouaded  by  lb# 
area  of  the  dwelling;  aafghborly  eoiiiBit 
could  «idf«n  the  range,  tnrf  affld  flowara 
tMighieniagtbapUn.  Iran»ffanedand|!aai- 
beloaad  imbb  or  cepobui  oooht  be  addid, 
wbkb  wimld  profe  ttiafal  tefag  all  iaaiCBiv 
artiiedat  beat  teiapertog  bnmral  faeW'aiefaey> 
If  tacb  adaptation  of  hotiic  tope  woold  lit 
an  adTaniafc  to  tlie  aJRtMrni,  who  can  aacftfai 
city  lUe  during  tliei  iittrnitier,  how  mark 
grvfttcr  edranuge  would  be  eceuied  to  tbe 
manM!Ot.hoiiaedfa«ilelil forthe  blglb- 

fi411tl«a  woold  be  bailed  witb  delagbi  bf 
tbe  In&ialei.  Tbe  pioiiniky  of  open  bfeatlv' 
lcf*placea  lotlwir  move  woobi  endear  their 
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ings  could  haTe  a  new  aspect;  and  agun, 
round  a  family  lantern,  groups  might  gather 
to  read,  sew,  or  engage  in  games,  and  thus  a 
home-felt  pleasure  could  quiet  restless  spir- 
its, craWng  questionable  or  illicit  amuse- 
ments. More  true  enjoyment  might  be  ob- 
served in  such  groups  than  on  the  piazzas  of 
fashionable  resorts.  Landlords  could  arrange 
for  the  periodical  sweeping  of  roofs,  as  well 
as  of  the  halls  and  stairways,  and,  among  a 
very  large  class  of  the  respectable  poor, 
pride  would  stimulate  to  a  tidy  and  deco- 
rative care  of  their  home  parks.''  By  a  lit- 
tle alteration  in  structure  the  upper  stories 
of  houses,  now  stuffy  places  enough,  could 
be  made  light  and  airy,  and  attractive  as  re- 
sorts or  play-rooms  in  inclement  weather. 
This  recalls  the  papers  contributed  by  Mr. 
Bunce  in  **  Appletons'  Journal ''  several  years 
ago,  in  which  a  similar  utilization  of  the 
roofs  of  the  tall  houses  just  then  coming 
into  fashion,  or  their  conversion  into  gar- 
dens, was  advised  and  illustrated  with  pleas- 
ing descriptions  of  what  might  be. 

Adolf  Svtro's  Watcr-Power.— Mr.  Adolf 
Satro's  aquarium  at  San  Francisco,  though 
at  a  higher  level  than  the  ocean,  is  fed  by 
sea-water  in  sufficient  quantities  to  furnish 
a  strong  constant  stream  by  the  action  of 
natural  forces  only.  IIow  it  is  done  has 
been  told,  in  the  California  Academy  of  Nat- 
ural Sciences,  by  Mr.  Theodore  H.  Hittell, 
who  indicates  also  what  may  be  a  new  eco- 
nomical power.  The  aquarium  is  on  the 
lee  side  of  a  jutting  rock.  Through  this 
rock,  and  leading  out  to  its  exposed  face,  is 
a  short  tunnel,  while  on  the  face  of  the  rock 
most  exposed  to  the  rollers  of  the  ocean  is 
an  excavated  hollow  place  or  basin,  the  bot- 
tom of  which  is  several  feet  above  high- 
water  mark.  As  the  rollers  come  in  they 
dash  violently  against  the  face  of  the  rock, 
rise  in  mingled  water  and  foam  to  a  rery 
considerable  height,  and  splash  over  into 
the  basin.  The  water  thus  caught  in  the 
btalii  does  not  fall  back  into  the  ocean,  but 
nma  tfarou^  the  tannel  into  the  aquarium 
and  mafartaiiiB  ito  high  level  Between  that 
MMi.md  tiia  level  of  the  oeean  In  the  cove, 
Mbd  foekto  daeh  againit  and 
«  faa  hSkt  aa  tndtoaled  bj 


principle  of  gaining  a  head  of  water 
applied  may  obviously  be  made  of  grei 
portance  at  many  points  along  the  < 
Though  the  main  body  of  water  to  be  e 
is  thrown  up  only  during  high  tide,  tb 
hardly  any  limit  to  the  anxmnt  that  rai 
thus  secured,  provided  the  baain  Is 
enough  and  not  too  eleyated. 

Fait  Railway-Tralii. — Soone  remari 
fast  time  has  been  made  recently  by  i 
between  London  and  Edinburgh,  in  c 
quence  of  a  rivalry  between  the  North 
em  and  the  Great  Northern  Railways, 
journey  fonnerly  took  nine  hoars,  bm 
summer  the  former  road  reduced  the  tfa 
eight  hours  and  a  half.  Its  rival  then  i 
it  eight  hours,  and,  on  August  6th,  the  S 
Express,  on  the  Northwestern,  coverec 
distance  in  eight  minutes  less.  The  dm 
the  runs  made  without  stopping  on  this 
were:  Euston  to  Crewe  (158  miles), 
66  m. ;  Crewe  to  Preston  (62^  miles),  61 
Preston  to  Carlisle  (90  miles),  1  h.  SS 
Carlisle  to  Edinburgh  ( lOOi  mUes),  1  h.  4 
the  average  speeds  attained  being  the  1 
est  yet  reached.  Cb  the  second  day  ol 
accelerated  service,  this  train,  consistii 
an  engine  with  six  coaches,  made  the 
from  Oewe  to  Preston  in  fifty  minutes, 
that  from  Preston  to  Carlisle  in  ninety 
utes.  This  is  claimed  -as  beating  every 
vious  record. 

Sagacity  af  the  Blaad-hand.— The  bl 
hound  is  declared  by  Dr.  (xordon  Su 
from  his  own  somewhat  wide  experienc 
be  one  of  the  most  sagacious  of  all  < 
*'  His  wisdom  when  quite  a  puppy  is  s 
times  astonishing.  When  only  six  mc 
old,  he  will  often  show  to  his  master  thi 
has  already  come  to  the  conclusion  thai 
is  real  and  earnest,  and  not  meant  mere 
romp  and  play  in.  I  have  had  a  piip| 
this  age  take  mc  quite  in  diarge,  as  it  i 
giving  himself  all  the  airs  and  manners 
dog  of  sev^  years  old,  and  going  on  « 
at  nightfall  as  serious  as  a  sentiy  In  aa 
my's  oountry.  He  would  look  up  In  ny 
as  much  as  to  saj:  ^Thera*a  aobodty  ia 
wicked  world  worth  a  tiioq^  ( 
and  DM,  masteff  and  yoa  dnn^  4 
aa  dafieiiae  goaa;  if  yoa  plaan^  n  ii 
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una  I*  fO'>M  ipAiic  aui  "■lilinjrly  »!!♦<  Unti 
•Ml  Br  taa  ins  tmitoil  with  riiildr-'n  .  &n 
mioll  io»  Utui  ft  boj  RiAj  udf\j  do  dutj  m 
lbs  ^IttuiUil  ntiA  *  wli«ti  the  Uotmd  In  lititi^ 
ttabtd  111  bill  or  foniik  Tb«  MiiiDAl  U  tict- 
mOuAmB  iiiipldoaft  of  iho  modoat  of  fitrfto* 
§n*i  ht  Uierefor*  make*  a  moit  cflld«cil 
gcmnt  «Hh*r  to  p«T«oii  or  la  property.**  Both 
•cent  ftod  Jilght  ftro  rcimiirkftblj  weli  4et«l 
o|»»d  la  iho  blood' bound ;  tbo  ftnimal  b  boiu^ 
tlfuUjr  fomicd  all  ot<«r  for  bftrd  work,  but 
I  Dot  Mccl  in  «p9fvtl  ia  ol4aii  tii»«t  bf 
called  tbo  ^ilow-boimd,^  amoog  odlier 
fiaSkfMi,  And  wbcQ  the  tmll  woi  pereoplihlf, 
«r()o  111  biinioi)  n^n^e*,  iIk^  dog  irat  udiim  uti 
bonvbauk  to  Mn«  Umtf,  OruU  ?alue  1»  pyt 
upon  ihv  bouiid'fl  up-bHngiug  and  general 
u^lmirnt  when  uot  on  dutj.  *^  If  tbi^  ort^l- 
unfi  hai  b*?ctti  ri^red  ftud  traJnod  by  4  foot, 
and  under  tbo  intlucnocrof  fcar-^  be  be  not 
irdl  krpi,  properly  bcddcd«  emrdjicd,  aud 
Ibd,  and  alltiwed  tiic  c<impanion«bip  nt  ntaa, 
%t  b  oartftto  l^  d«v«lop  toor*  or  l««s  of  wsrt- 
001  ddiltity,  apd  ton  to  oito  wiU  go  wrrm^ 
al  tbc  critic  ...    Soma  p* 

doubt  tbo po-  f  r(7  tracking  a  i <  • 

nal  throofth  Ibo  '^  laoM  and  buiy 

UwrauifbbitaolB'  <ry.    Thayipfak 

of  ennaaoanti ;  but  in  doin^  m  thc^?  «)H:*ak 
ol  wbat  ibey  do  not  umlomtand  aa  well  w^^ 
Ibt  b1o<iil4)«>UDd  doi*ti*  lie  batf  got  tba  rigbt 
Oiatnt  at  ibe  rigbt  place,  and.  If  he  h  tbr 
rfgbt  tort  of  dog,  be  will  irUck  to  thai  and 
no  otbrr  H«ii{«lri^  U  baa  baau  done  over 
and  orar  agaiti,*^ 

Ittal  Mi  MMiiif«— Dr.  A*  Hunt^rV  new 

RKikbuok — "CuUua  FaniulatrU  WmlidfUi; 
0^  r^.  .1.  .-  ^^  Jdodam  i*ookcry»  with  a 
M  usotary  **^«ootaiu«  muob  plain 

■pt'nKing  nith  rttferenoe  to  certain  dUba* 
wbkb  ar«  auppQaod  to  eontHbato  to  Uie 
Inertaea  of  ibo  b«aliw»  of  doctiira,  A  oer* 
tftio  g(ttlot-ioap  M  deacribod  aa  oontalnlng 
■*m  oooiblemhk  amonitlof  font  and  tcunry/* 
A  ■odtturtit  ftoap  le  ptonounoid  "  a  dan* 
gfftoua  dixh,  tnd  will  dooa  bring  a  man  to 
bii  oratc^t^  "^ ;  a  iocond  kind  i»  df^notsncvil 
Ai  **•  tnoii  diabolical  drab,  ^nly  lit  for  tbc 
fioodaT  *  '  4  ruitk  who  U  to  work 

Ibo  til  liyfl  in  a  dttcb-bottam  ** ; 

aoAlof  auiboir  ob«r?ci^  ^  tbvn! 

liikiuL  *  OUtariMMof  aqnaUy 

alahiKimtK  «MM«|«^Uoa,  aait  to  ibt^  lay  rhw  ai 


!ri*tii:f«!fftTf,  are  w^ll  ^poktm  c*f ;  irbcnco  it 
Tti  ly  I..;  iiif.  I  nxj  that  tbo  author  in  ai  prrjn> 
diood  as  idcnUfio. 
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t  ModU 
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,.-1.  :  ..Mbd  for  1SJS«, 


A  cru 
Hfoan  » 
Mr  Valttur.     i 
with  a  brr>od  *  • 
b«c*n  pla43ed  uit 
a*  wall  a«  hot 
and  roadi^J  u. 
brouf^ht  r 

in    rlnt.n     .1 


atvl  n  h«  ►  a 


•DttA  AtUnd^dl 

tbo  aofbofi 
,  >>bim  tba  ben 

I  of  cliicki,  it  kept 
I  to  tbc  ban>  in^ 

uul  niiii  ucuiiii<^iia1  rvnuitant  flgbt«, 

i(<  duck  drove  n«itT  tlt«*  bcsi  and 

i  :  ci    rnfo  uf  iht;  i'hirkJ)  during  tlio 

r.l,      ^  n^  thcni  u|i  at  ui^ht. 


A  aiLH' 
iiiv»ml*>r  ' 


t  I  run  '    I'  "  I 

and  |>ortabU>. 

Tut  greater   prcralenn?  i^^  \ 

small  poi,  and  rcTirK  t   fTrr  Ir  .%- 

»oti«  of  the  J'  Ik 

Biikrr   aa   rviii;  m. 

IbfUM^  |}rri<H!»   lo  r  u^irDirit   innauimntjon*  of 

thf  rrf piraiorj  tract.    Thia  fi  abn  exaaipS* 

fif^in  tb*?  r ""'"''' ^"'^ '^  i..rit«.*»,™  I'^vmehltiiw 
•ndtoiiiit  niuoi 

Itiflnrniitai  i  tentlOO 

l;iUlv  «ait«  tu  iba  ttiua«4w  iiuiog  of 

►  •^»«a^,. 

Tint  land  c*f  ^i^^Wrp^ 

-/ii*fuv  of    I  'ho 

li  ia  prrnl  f 

t!..  nxk  9ali  far  Wiow  <br  -tirtacr"  \'  ihlo 
brine  li  ramoTcil,  f jxab  valRr  taka*  Itt  pla«i^ 
ntid  thia  neaeta  opon  lli«  meka,  fonnbig  now 
bfina,  wbkb  b  pmnpod  up  fn  lla  mm.  Aod 
aa  tba  prooeai  fOia  on  yoar  allor  Tont,  witk 
oonatanl  f«Biofil  gf  tbo  ptopo  ol  tbo  oank 
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ExFKRiicETTTS  haTc  been  made  by  Mr. 
Saunders,  of  the  Experimental  Farms,  Otta- 
wa, in  the  cultivation  of  grains  from  the 
extreme  north  of  Europe,  for  the  purpose 
of  securing  varieties  that  will  ripen  in  the 
shortest  Canadian  summers.  Wheat  from 
Lake  Ladoga,  latitude  69"*,  ripened  from  ten 
to  fifteen  days  earlier  than  oliier  varieties  in 
cultivation ;  a  difference  sufficient  to  insure 
its  maturing  soon  enough  to  escape  the  ear- 
liest autumn  frosts.  This  wheat  yielded 
ninetecn-fold,  and  was  of  satisfactorv  qual- 
ity. Onega  wheat,  from  latitude  62  ;  bar- 
ley, from  latitude  66** ;  and  barley  and  rye 
from  latitude  67° — or  from  the  extreme 
northern  limits  at  which  cereals  are  grown 
in  Europe  in  a  continental  climate — are  on 
trial. 

How  dependent  schools  were,  and  to 
some  extent  still  are,  on  books  as  contrasted 
with  individual  power,  is  illustrated  in  the 
life  of  the  late  Prof.  Thomas  Hill  Green. 
The  first  time  he  competed  for  the  Queen's 
medal  at  Rugby  he  complained  that,  though 
the  judges  liked  his  essay  the  best,  they  gave 
the  prize  to  another  boy,  "  because  his  essay 
showed  more  labor,  L  e.,  came  out  of  thirteen 
books  instead  of  his  own  head.''  In  the  next 
competition  he  was  successful,  contrary  to 
his  own  expectation,  for  the  subject  was  one 
for  which,  he  says,  he  had  "  to  consult  a  va- 
riety of  forty  authorities,  which  1  never  can 
succeed  in  doing  well ;  I  always  find  that,  if 
I  cram  myself  with  the  ideas  of  others,  my 
own  all  vanish." 

A  NEW  life-saving  jacket — Mr.  J.  John- 
son's "Eclipse  Life-Belt" — consists  of  twen- 
ty corrugated  metal  tubes  joined  with  dura- 
ble webbing,  so  adjusted  as  to  give  the  tubes 
a  vertical  position  on  the  chest  and  back.  It 
has  a  supporting  power  of  thirty-two  pounds 
in  fresh  water.  The  belt  can  be  readily 
adapted  to  the  side  of  a  ship's  boat  to  ren- 
der it  unsinkablc. 

A  SUFFERER  f  rom  sleeplessness  avers  that 
he  has  found  a  remedy  for  his  trouble  by 
holding  his  breath  till  discomfort  is  felt, 
and  rt^peatinp  the  process  a  second  and  a 
third  time.  The  "  Lancet,"  while  it  admits 
that  this  method  may  produce  the  desired 
effect,  mentions  some  dangers  connected 
with  it  which  would  make  its  general  adop- 
tion unadvi»ablc.  Another  victim  of  insom- 
nia, regarding  the  affliction  as  a  consequence 
of  mental  worry  and  deficiency  of  exercise 
and  fresh  air,  advises  hygienic  living,  mod- 
eration in  eating  and  drinking,  and  absti- 
nence from  stimulants.  In  dealing  with 
severe  nervous  irritation  from  mental  or 
physical  work,  he  has  found  a  daily  rest  an 
almost  essential  prelude  to  sleep  at  night. 
This  advice  is  pronounced  sensible. 

M.  Des  Cloizeadx  has  become  President 
of  the  French  Academy  of  Sciences ;  and  M. 
Hermite  has  been  diosen  Vice-President,  to 
«  Precldent  in  torn  in  1800. 


The  Medico -Chimrgicml  Society  of 
Canton  of  Berne,  Switzerland,  htts  off( 
prizes  for  the  best  and  next  best  e^savf 
tho  question,  "Up  to  what  point  is  t] 
ground  for  entertaining  the  criticL^ms  wl 
have  been  made  from  a  medical  poin 
view  on  the  intellectual  overpre^^sure 
children  in  the  schools  of  a  Swi^s  t< 
tory  t "  Essays  of  a  purely  theoretical  c 
acter,  and  compilations  from  broks  enib( 
ing  facts  which  the  competitor  has  had 
means  of  personally  examining,  will  noi 
considered.  The  essays  may  be  in  Fre 
or  German. 

Mr.  Im  Thurm  noticed,  in  the  conrs4 
his  explorations  in  British  Guiana,  i 
tamed  animals  of  many  species  —  pan 
macaws,  trumpeters,  monkeys,  touc 
etc. — ^were  kept  in  some  of  the  Indian 
lages.  They  take  the  place  of  curre 
These  Indians,  not  having  yet  risen  to 
civilization  of  a  protective  system,  cmrr 
spedal  occupations  in  their  different 
lages:  thus  in  one  they  spin,  in  anoi 
make  mats,  in  a  third  pottery,  in  a  f oi 
cassava-mills,  etc.  Some  of  the  tradinj 
done  by  barter  between  the  WUages,  and 
balances  are  adjusted  with  this  living  **'  i 
rency." 

The  seventieth  birthday  of  Prof.  '^ 
Pettcnkofer — the  father  of  hygienic  sde 
as  the  Germans  call  him — was  celebrate 
Munich  on  the  8d  of  December,  with  cni 
siastic  demonstrations  by  the  students, 
visits  and  testimonials  from  scientific 
medical  men  of  all  parts  of  Germany.  Am 
those  who  thus  honored  him  were  the  c 
dignitaries  of  Munich  ;  the  National  Lib 
party ;  representatives  of  the  royal  fam 
numerous  scientific  and  medical  sodetie* 
universities  at  home  and  abroad ;  the  Pnift 
Minister  of  Education ;  and  old  pupils.  ' 
students  had  a  grand  torchlight  proccn 
on  the  evening  of  the  5th,  which  wa« 
dressed  by  Pettcnkofer,  and  ended  wit 
shout  and  a  song. 

A  coMPEKDiUM  of  transocoonic  woat 
observations — from  Walfiach  Bay,  South 
rica;  Hatzfeldhafcn,  New  Guinea;  and 
coast  of  Labrador — has  been  published 
the  "  Deutsche  Seewarte."  The  last  olk!>ei 
tions  were  made  by  missionaries  on  the 
tiative  of  the  "Seewarte."  Such  obsei 
tions  will  hereafter  be  regularly  pubUs 
in  yearly  volumes. 

Among  the  more  important  papers  in 
"  Tear-Book  "  of  the  Italian  Meteorolog 
Society  for  1887  are  those  of  Ferrari  on 
relations  of  sun-spots  to  earth-masncd 
of  Pagliani  on  the  relations  of  ehcMra  i 
weather,  and  of  Roster  on  those  oC  the 
and  health.  The  "Tear-Book"*  also  i 
tains  a  bibliography  of  all  ItaBaa  wofki 
meteorology  that  appeared  in  18M, 

Ah  Anthropologies  Oonpwi  b  •» 
hdd  in  Vienna  in  AigBit 
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